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LOCALIZING RESPONSES TO TACTUAL STIMULI IN 
THE FETAL RAT IN RELATION TO THE PSY¬ 
CHOLOGICAL PROBLEM OF SPACE 
PERCEPTION ^ 

I')om the Psycholoffiial Laboratory of Btoiuii Uuiverjtiy 
Edward T. Raney and Leonard Carmichael 


Various studies have been made of the development of motihty 
in the fetal rat. This woik has been summauzed clscwlicre by one 
of the aulhors (5, pp 63-71) The present study was undertaken 
in order to investigate explicitly ccitain aspects of the development 
of what may be called the localizing responses made to tactual stimuli 
in a series of fetal rath of known and increasing gestation age. In 
the discussion at the end of the paper an effoit is made to show the 
possible bearing of the experimental icsults secured upon general 
theories of tactual localization, local sign, and space peiception. 

In the present experiment adult female white lats of approximately 
the same age and genetic stock weic introduced at tlie proper time 
in the ocstrous cycle into a cage containing an active male rat. The 
exact time of mating was recoided. 

At the desired number of days after insemination the adult female 
was operated upon so as to make possible the observation of the fetal 
animals iindci i datively normal and constant conditions. In tliis 
operation the adult female was anesthetized by ether and then the 
spinal cord was completely transected between the sixth and seventh 
cervical vertcbiac. A supci/icial incision m the abdomen was tlicn 
made and a period of approximately two houis allowed to elapse 
to eliminate the after-effects of the ether. As a result of the spinal- 
cord opeiation on the adult female, all sensitivity, as judged by be¬ 
havior, and all "voluntary movement," is eliminated in the animal 
below the shoulder region. The respiiatory and circulatory mecha¬ 
nisms, however, remain undisturbed. A negligible amount of blood 
IS lost in the procedure. After the period allowed for the recovery 
fiom tile anesthetic has passed, the adult animal is tied in a wire- 
mesh frame This frame is then partially lowered into a bath of 
physiological salt solution maintained at a constant temperature of 
37.5° rt .50° C. by heating units legulatcd by a theimostat. A 

•Received in the Editorial Oflice, April 25, 1934 
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deeper abdominal incision Is now made under water. Tliib opens 
the body cavity, and the uterus is carefully lifted out. Usinir ^cat 
care not to disturb the blood supply, each fetus is tlicn in tuin re¬ 
moved from its protective meinbiancs, as it is desired to study it. 
The exposed fetus is supported on a watch glass held on .in .idjust- 
able lead wire so tiiat the organism rcm.uns just below the surface of 
the liquid. This pioccdurc is lepeatcd for each of the fetuses of 
the litter. By me.'ins of this opciation, thcrcfoic, the tctal oijtan- 
isms are prcpaied for ohservation with placcnl.il ciiml.ation fully 
maintained and undci conditions of temperature and specific gr.ivity 
approximately those of normal utciuie life. A diffeicnt littci, of 
course, is used for each gestation age studied. 

Since the chief interest m the present investig.ition w.is the observa¬ 
tion of the development of icsponscs to tactual stimulation at specific 
points on the body surface, the regions stimulated and the conditions 
of stimulation were kept as ncaily constant as possible. I'hc regions 
stimulated were: (1) the corner of the mouth region, (2) the 
vibrissal region, (3) the eye region; (4) the ear regioni (5) the 
crown region; (6) the shoulder region; (7) the upper suifacc of the 
right forepaw; (8) the lower surface of the right forepaw; (9) 
the side region; (10) the hip region; (11) the uppci suifacc of the 
right hindpaw; (12) the tail. The location of these regions, as 



FIGURE 1 


shown m a rather late fetus, is indicated in Figure 1. All of tlic 
areas indicated were on the right side of the body. In each litter 
the regions on the first fetus observed weie stimulated in the order 
given above, the second in the reverse order, the tliird in the order 
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given above, the fourth m the reverse order, and so forth Each 
region was stimulated first by a camel’s-hair brusli with a tuft one 
centimeter in diameter and then by a single light bristle attached to 
the end of a stick in the manner of a Von Frey aesthesiometcr At 
no time was a stimulus applied to the animal if the animal was not 
quiet. Wlien no response was made to the first stimulation an inter¬ 
val of not less than five seconds was allowed before rc-stimulation. 
The actual time between stimulations, however, varied with the 
amount of spontaneous activity. Every effort was made to distin¬ 
guish between responses resulting directly from the experimental 
stimulation and mere "random activity" resulting from unknown 
stimulation Responses resulting from proprioceptive or other stimu¬ 
lation caused by the animal’s own activity, even when such activity 
was itself a result of experimental stimulation, was recorded as a 
secondary response in tlic protocols where the observations seemed 
sure. 

Thirty litters were used, the approximate age of the fetuses since 
copulation being shown in Tabic I. Ninety-four fetuses in all were 


TABLE 1 


Rat No. 

Approximate 
age in hrs 

Rni No. 

Approximate 
oge in hr« 

1 

384 

16 

433 

2 

384 

17 

446 

i 

396 

18 

446 

4 

398 

19 

450 

5 

406 

20 

455 

6 

408 

21 

456 

7 

408 

22 

456 

8 

420 

23 

468 

9 

422 

24 

470 

10 

423 

25 

480 

11 

424 

26 

481 

12 

424 

27 

491 

13 

426 

28 

493 

14 

430 

29 

493 

15 

433 

30 

506 


studied in the experiment Detailed protocols and fourteen sum¬ 
marizing giaphs representing the development of sensitivity in each 
region are on file in typewntten form in the John Hay Library of 
Brown University (24). 
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Til this experiment, usinK very general icrtns, it may lie siml tliat 
the course of tactual receptivity appears to follow a ccphalo-c.iutl.il, 
pioximo-cli=>tfil direction, thus coiWIrininp the work of Conliill (0. 7), 
Swenson (30), Angulo v Gonzalez, (1), WimUe anil (InfTin (32), 
Coronios (8), and others. Motility of a legioii seemed in geneial 
to precede the po<!sibility of hiinRlng about a rcsporM' hy stiniul.ition 
in that region, thus confirming the woilc of Prey«r (21), 'Piacv (.31), 
and others In general, i-Citain liead icgions me the fitst to bcLomc 
receptive to tactual stimulation Ucccptivity, as judged hv the elici¬ 
tation of response, then spreads taudallv and distally over the surface 
of the body. This is by no means a umvcisal uile, luiwcvet. Foi 
example, sensitivity appears later on the side of the head than on the 
pads of the digits of the foicpaws. In a shoit time development 
has piocecdcd to such a point that almost all the sin face of tlic body 
seems nearly equally receptive to aical stimulation In addition to 
this development, the surfaces of the move mobile p.uts of the body 
become veiy receptive to punctate as well as aicnl stimulation. 
This docs not seem to be so constantly true of the ekin covering the 
less mobile parts of the organism. 

As tactual receptivity develops there appears to he a corresponding 
development in the behavior released by such stimulation 'I'his de¬ 
velopment is pcculiaily difficult to desenbe, but it may possihlv be 
thought of as including two types of icsponsc, wlilch may he char¬ 
acterized icspcctivcly as generalized and pmtkulanzptl lesponscs. 
It must be recognized, howcvei, that where these responses arc 
present at the same time in the organism no fast line of distinction 
between them can be made In ciucial cases tlic judgment ns to 
which class to assign a given response is almost ,i matter of mdiftcr- 
ence. The gcner.T.lizcd response is an apparently random spicading 
of activity to include more and more muscle gioups of the body as 
the gestation period progresses. The particulaiized response is a 
movement of a stimulated member alone, the movement of local 
muscles under the skm-point stimulated, oi the movement of a Urah 
so as to touch the spot stimulated. These paiticulanzed responses 
are in our observations later than the generalized responses and 
appear most frequently in reaction to punctate stimulation of very 
light pressure on the receptors of the moie “sensitive'’ areas In 
certain recent expeiiments in another mammal Windle and his 
collaborators have been able to show that the fust icsponsc is not 
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the mass movement of the neck, trunk, and limbs, but an isolated 
forelimb reflex (33) In the later fetuses, when the general trunk 
response and .ippaientiy patticulaiized "reflexes” are piesent at the 
same time, it is pointed out that no easy distinction can be made 
between them. Elthei this genetic sequence may not hold in the 
rat, or, as is possibly more probable, the exceedingly tiansitory pltc- 
nomenon was not obscived by the picsent wiitcrs becaubc at the time 
no real cffoit was made to obscivc it 

In general, during the sixteenth and seventeenth days a typical 
movement of the fetus is one involving neck and forclimbs. Because 
of tile conccin of the present problem with localizing responses com- 
parativelv little attention will be given here to the nature of the first 
movements of the fetus This early period has been studied in detail 
by otheis (7, 30) As development piogicsscs, during the seven¬ 
teenth and eighteenth days, the total number of muscle groups 
involved in such gencializcd response becomes greater, and during 
this same pciiod mote specific movements appeal, such as move¬ 
ments at the wust only, tesuUmg from the stimulation of the lower 
suiface of the forepaw As gestation advances tlirough the nine¬ 
teenth, twentieth, and twcniy-fiist d.ij's—that is, to the end of the 
noimal gestation pcuod—these generalized movements become moic 
and moie obvious During the latter part of the active prenatal 
pciiod paiticulaiized movement alone may sometimes appeal in re¬ 
sponse to isolated punctifoim tactual stimulation Such stimulation 
often leads to particularized icsponsc and to what seems to be a 
general response of many muscle groups at the same time This is 
tiue ill differing degiees and in different aicas during some of the 
eighteenth, nineteenth, twentieth, and twenty-first days. On the less 
mobile paits of the body tlie particularized response is a localized 
skin twitch at the point stimulated. Sucli responses are noted, for 
example, in late fetuses to stimulation of the side of tiie body mid¬ 
way between the shoulder and the hip Following such local activity 
moie general activity ficqucntly follows. Such secondary activity 
may result fiom propiioccptive stimulation induced by the first re¬ 
sponse The protocols show many local responses resulting from 
the stimulation of the cat, side, and hip. The moie specific response 
which appeals on stimulation of the moie mobile parts of the body 
was a definite localized movement of the inembei stimulated, Thus, 
upon stimulation of the doisal surface of one toe of the right fore- 
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paw, in a numbci of cases the only response secured was a qriick 
extension of the wrist, th«R bringing the stimulus into more direct 
contact -with the part stimulated. Similarly, the icsponsc following 
stimulation of the ventral surface of the toe was a quick flexion at 
the wrist, effecting the same cliangc In relation to the stimulus. In 
certain instances a partial closing of the "fingers” around tlic stimu¬ 
lating object was noted. Similarly, in a number of iccordcd eases 
stimulation of tlie vibrissal region led the forepaw to be lifted so 
as to brush over the side of the face. In certain inst.tnccs, the head 
was lowered by a change in the neck musculature after stimulation 
of the vibrissal region in a manner which thus made it mechanically 
more feasible foi the point stimulated to be brushed by the homo- 
lateral forepaw. Tlie detailed picture of the onset of motility in 
particular segments of the fetal lat ha« been summarized by one 
of the writers (5) from the work, of Swenson (30) and Angulo y 
Gonzalez (1), The detaded observation made in the present experi¬ 
ment cannot be adequately summaiizcd without icpiinting all of 
the protocols taken during the experimental periods. Table 2, liow- 
ever, gives some indication of the nature of this data. 

Discussion 

The question may now be raised whether tlie observed develop¬ 
ment of response to cutaneous stimulation in the fetal rat that has 
just been described has any bearing upon the psychological problems 
of tactual localization, local sign, and space perception. The answer 
which is given to tins question will in a mensure depend upon the 
point of view from which the psychology of tactual localization and 
related problems is approached If the psychological problems of 
cutaneous localization be limited to the adult form of this ability 
and if "position" be considered only as a conscious datum to be 
characterized in introspective terms, it is obvious that any reference 
to movements made in response to stimulation by a white rat fetus 
will be largely irrelevant. On the other hand, Stern (27, 28, 29) 
in his studies of space perception goes so far as to suggest that the 
problems of nativism and empiricism in space can never be solved 
by studying the adult’s almost perfect familiarity with space, but 
such problems must be referred to developmental psychology (29, p. 
115). If the problem of space be viewed thus genetically and if 
tactual or visual locali'z.ation be thought of as part of the creature's 
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general adaptation to its environment, observations of tlie sort re¬ 
ported in this paper become distinctly relevant to a complete under¬ 
standing of localizing capacity and thus basically of space perception 
mediated by the skin In passing it may well be pointed out that, 
as Kulpc a number of years ago clearly indicated (16, p, 346), the 
motor and other components in tactual localization must always in 
a measure be dependent upon special anatomical and physiological 
aspects of tlic cutaneous receptors themselves. Hoagland and other 
students of the cutaneous nerves have recently been dealing with this 
essential neurological basis for cutaneous localization (11, 12, 13). 
Facts of the sort established in these studies arc basic to the phe¬ 
nomena considered in this paper, but must not, of couisc, be con¬ 
fused with the phenomena which arc treated here. 

The genetic point of view in regard to localizing responses has 
been considered important hy many students of perceptual phenomena. 
Thus, for example, Luciani (17, p. 108) specifically refers to the 
bearing of Picycr's work (23) on the development of fetal sensi¬ 
tivity in relation to his treatment of cutaneous perceptual phenomena, 
In a similar manner, Peterson (19), in an illuminating consideration 
of the relationship between orientation tendencies and local sign, 
speaks of the importance of the study of young organisms m building 
up a correct understanding of the individual’s orienting responses 
to bodily stimuli (19, p. 233). This same writer further points out 
that in Ills opinion such studies will make available facts by means 
of which the interminable discussions between nativlsts and empiri¬ 
cists can be, if not settled, at least avoided Stern likewise believes 
that developmental studies will show the nativism-empiricism ques¬ 
tion with relation to space to have been wrongly foimulatcd (29, 
p. 115). Against the possible all-sufficiency of the developmental 
approach to the psychological problem of cutaneous localization, iiow- 
ever, may be urged the consideration of the large number of experi¬ 
mentally determined facts concerning the part played by visual and 
tactual imagciy, as well as by experiences of kinesthetic origin, in 
the adult human pciception of position on the skin. For a review 
of the histoiy of this point of view one may consult Boring’s treat¬ 
ment (2) of its development in the experimental and theoretical 
work of Berkeley, Weber, Lotze, Helmholtz, Wundt, and Henri 
(10). Indeed, on the basis of the work of these classical investigators 
and also upon the more recent work of Ponzo (22), Fianz (9), and 
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otheis, Pilhbuiy (20). hiimclf one of the caily experimental stmlent-, 
m this field, concludes: 

It 13 likely that position itself is an idea so frcrjiicntly iisril 
that Its nature has become veiy complex and the elements arc 
no longer analysed from the moss It Is madt, up pirtlv of 
movements or tendencies to niovcmcnt and partly of ideas de¬ 
rived from sight or touch ns the ease may he, but also involving 
a niimhcr of other elements with use the cninplcted notion 
has come to replace the different elements so entirely that they 
arc lost in it, and cannot now he analysed from it. (21, p 178) 

Thus it may be asserted that a dcsciiption of localizintj behavior 
in a fetal organism may piesent data that will be relevant to the 
psychology of tactual localization, local sign, and space perception, 
mediated thiough cutaneous stimulation. But it must also he remem¬ 
bered, of couise, tliat evidence secured from such studies will not 
necessaiily suffice to answer all of the tiuc problems of space pci- 
ception, especially when such problems arc phrased m teims of the 
description of adult conscious experience. Thus, even if it crin be 
shown that localizing movements arc always genetically prior to 
the adult experience of position, it docs not mean that genetically 
other significant factors have not entered into the ilcvclopmcnt of the 
adult capacity, at least in the human individual Peteison has pic- 
sented well-considcrcd atguments and experimental findings which 
seem to show that the ability to localize is learned like nnv habit 
(19), As Klein (15) has shown, howcvci, even in simple pointing, 
factors having genetic origin In eye and head movement, visually 
perceived and imagined movement, the effect of labviinlhlnc stimula¬ 
tion, kinesthetic and tactual stimulation, may all play a pait 
The genetic development of space pciception is considered bv Ren- 
shaw (25, 26), on the basis of experiments on adults and childicn, 
to be complexly determined. He has shown that In lus experiments 
children localize more accuiately than adults, when both arc blind¬ 
folded, but that this is not the case when vision is not impeded. On 
the basis of this work, as well as upon work on blind subjects, Ren- 
shaw concludes that possibly the adult perception of position under¬ 
goes a qualitative as well as a quantitative change in development. 
This change may, it seems, be correlated with the ccntral-ncrvous- 
svstem change which makes distance leceptors moie effective in 
determining adaptive icsponses as development progresses. It may 
indeed be not unrelated to the geneial "enccphalization” of the 



TACTUAL LOCALIZATION IN THE FFTAL RAT 


15 


adaptive functions of the organism m relation to external stimuli 
(18). It seems possible that this change of function may be con- 
sidcied in teiins of the development of cftcctive habits, mediated by 
distance-receptoi stimulation, which occui as a icsult of the oiganism’s 
piogiessivcly more successful adjustment to its envitonmcnt Thus 
It may be tliat bcliavior released by tactual and kinesthetic receptor 
stimulation in caily life may come to some extent umlci visual 
domination in later life. 

I'lius, in asserting that a study of tlic change in precision of local¬ 
izing response in a fetal mammal such as that repotted in this paper 
IS significant foi the undcistanding of cutaneous localization, local 
sign, and space peiccption, no claim is made that an undcistanding 
of this phenomenon is all that is needed foi a complete desciiptivc 
psychological account of tactual perception or, indeed, of a complete 
genetic story of sucli beiiavior. It docs seem, however, that the facts 
piesented above in this papci may supply some data conccining the 
development of c.ipacitics which aic significant m tlic giowtli of such 
peiccption at a nioie piimitivc genetic level ilian has hitherto been 
dcsciibcd. 

It must be undcistood that no claim is made that because the fetus 
makes localizing rcs|)onscs that the identical ccntial ncivous system 
factois arc involved in such responses as in adult cutaneous localiza¬ 
tion. Kulpe’s objection to tlic “localizing movement” theory of 
tactual localization based upon the ability of spinal animals to localize 
(16, p 345) is not, it seems to the present wiiteis, an objection to 
considcung this sort of localizing as a significant genetic factoi, but 
mciely to consiclciing it as the only factoi important in noimal adult 
cutaneous localization. It may even be that a distinction of be¬ 
havioral, plivsiological, and expciimental significance between lowei 
“leflex loc.ilizing” and localizing icsponscs dclermined by activities 
of the higher neuial ccntcis will be established The detailed study 
of the behavioral development of the plantai reflex in iclation to its 
ccntial ncivous system connections gives analogous evidence foi such 
a genetic change (5, p 109). A change of this soit, however, does 
not affect tlic validity of a descriptive genetic developmental picture 
of the sort given in this paper In the same way, coitical projection 
theoiies of the soit recently reviewed by Boring (4), while of the 
greatest significance for a complete understanding of cutaneous 
localization, aic not relevant to the special problems of this paper. 
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With tins point of departure in mind we nmy now review the 
findings of tlic present study of fetal responses winch seem lelevnnt 
to an understanding of the development of localizing behavior and 
even to cutaneous space pciccption itself. It mav be noted th«it tlic 
basis of localizing bchavioi and the two-point liincn arc not physio¬ 
logically as distinct as was at one time supposed, as has recently 
been suggested by Boring (3). 

1. No evidence was found that the first responses to cut.incoiis 
or other exteroceptive stimuli appear in an area until muscles asso¬ 
ciated with tliat area Iiave been active Nothing, that is, in the 
present study has been found to contradict Preycr's law of develop¬ 
ment, namely, that 'V//e SensibtUtat liitl ieothnnsuf} spato oiif, ah 
die Motilitnt" (23), In other words, there is evidence to show that 
in the tune sequence of genetic development the capacity of tlic 
cutaneous receptors to initiate behavior of any sort in any part of 
the organism has not been shown to aiisc until the muscle mechanism 
associated with the particular area in question has brought about 
the movement of that surface In this connection tlie woik of 
Tracy (31) on the development of motility and behavior reactions 
in the toadfisli seems relevant This investigator concludes that the 
first responses of tliat organism lesult fiom internal stimuli which 
arise as a result of the organism's own metabolic processes. When 
this first behavior appears, the organism is not extcroceptively sensi¬ 
tive at all. Soon after the onset of this internally conditioned be¬ 
havior, however, exteroceptive sensitivity appears. Such sensitivity 
Is seen first in the mouth legion and then spicads rapidly in n caudal 
direction. On the basis of these observations Tracy suggests that 
the organism at the beginning and more or less continuously throuRh- 
out its whole existence is driven through its environment as a lesult 
of stimuli arising penodically in its own body as a lesult of its own 
metabolic processes Exteroceptive stimulation, when it develops, 
may, from this point of view, be considered as Interrupting or re¬ 
directing a pattern of behavior initiated by rhythmically active in¬ 
ternal stimuli Therefore it may well be that external energies first 
initiate processes which gain their “meaning,” in a behavioral sense, 
in that they interrupt or facilitate behavior which is itself occurring, 
at first, quite without reference to the external environment. The 
first actual responses may sometimes be determined by internal stimu¬ 
lation and by the make-up of the body, especially the ncuiomuscular 
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mechanism, but, in regard to the external environment, they remain 
in the fullest sense of the teim laudoni From one point of view 
it may therefore be that the whole story of the development of 
adaptive, discriminative behavior, and thus of perception itself, may 
be considered as beginning in a condition of absolute non-specificity 
and gradually becoming, as described in this paper, more and more 
specific in relation to external stimulation as differential growth con¬ 
tinues. That the development of cutaneous sensitivity later than 
motor response is possibly not an absolute rule has icccntly been 
shown by Windlc and his collaborators 

2. The expeiiment reported above shows that as the cutaneous 
reccptois become functional the first responses which are elicited are, 
m the animals studied in this investigation, more diffuse and gen¬ 
eralized and less differential in relation to the part stimulated than 
they arc as development piogrcsscs. Thus, in the earliest rat fetuses 
vStudied, no matter where stimulated, neck or trunk bending resulted. 
As development progressed, specificity of lesponsc increased, These 
specific responses, as described above, were of the following sorts* 
(1) ahient or adient movements [in Holt's sense, (14, p 41)] of 
a segment of the body that is stimulated in regard to the point stimu¬ 
lated; (2) movement of a limb in such a manner as to touch or 
nearly touch tlie point stimulated, (3) movement of the musculature 
underlying the iioint on the skm stimulated. 

Holt has considered the development of localizing behavior to 
result from Icaining (14, pp. 73-83). The observations made m 
this study neither confinn nor icfute this view. At the strictly 
observational level of tliis paper, development might be considered 
to result from cither matuiation oi learning, or from some combina¬ 
tion of the factors ordinal ily considered under these two headings. 
In most general terms, however, the paper does suggest the tenability 
of a view that the precise cutaneous localizing capacity of the adult, 
mediated as it seems to be at least by tactual, kinesthetic, and visual 
components, may be conceived of as genetically orginating in move¬ 
ments which are at first absolutely, or at least very largely, unrelated 
to external stimulation, and that aftci this initiation duiing fetal 
life the capacity for more accurate localization gradually develops 
As a theoretical interpretation, therefore, it may be suggested, on 
the basis of the present observation and on the basis of investigations 
such as those of Renshaw referred to above, that it is possible to 
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consider the ability to perceive space iii dcsciiptivc Rcnctic terms 
WJtliout lefercncc to the forinalivctl concepts of nativism and cm- 
piiictsm. This genetic sequence may even begin in re-.ponscs Avliich 
aie at first quite unrelated to exteioccptlvc stinuiLation. Next, 
It may be, the gradual development of responses svliich involve 
both exteroceptive and proprioceptive stimuli occur, nuilciiiK locali/ai- 
tion on the body surface possible. Fuially, in in.in, as a part of 
what has been called the general cnccph.ili/-.ition of fiinclinn, visual 
and possibly otliei head exteroccptois come to be invcilvcd in .ulull 
space perception, mediated tlirough cutincous stimulation and spe¬ 
cial cutaneous piocesscs of the soit described by Uoagl.ind (13). If 
this suggested couise of development be considered as an approxi¬ 
mately satisfactory account of the growth of cutaneous space per¬ 
ception, then the development of localised response in fetal rats 
described in this paper may be considcicd as throwing some new light 
on what may be called the “fetal segment” of this com^c of develop¬ 
ment. This segment may not be as impoitant as oihei genetic seg¬ 
ments m an understanding of space pciccptioii, but, save foi Luciani’s 
refcience to Preycr's work noted above, it seems to liave been, 
pievious to the present papci, almost completely neglected 

Summary 

Selected cutaneous areas of ninety fetuses fiom ihlity litteis of 
different and incieasing gestation age were systematically stimulated 
in order to study any changes in so-called “localiaiiig lesponsc'.” wliich 
might appear. As the normal biith-timc approached grcatei hjicci- 
ficity of response in relation to stimulation was found in (I) the 
particularized movement of the member stimulated; <2) the move¬ 
ment of local muscles under the point stimulated; (3) the movement 
of a limb so as to touch the point stimulated. These icsults aic 
interpieted as contributing to the knovi'lcdgc of what m.iy be called 
the “fetal segment'’ of responses which must be consideied in a 
complete genetic description of space perception. 
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LA LOCALISATION DES RePONSES AUX STIMULI TACTILES 
CHEZ LE RAT FOETAL A L’EGARD DU FROBLfeME PSY- 
CIIOLOGIQUE PE LA PERCEPTION DE L'ESPACE 
(Resume) 

Oil a stimuli Hyst^matKiucmcnt dcs mrcs cutances clioisics dc 90 foetus 
do 3(1 ponies d’lm Age dc gcntation diRcrciit ct augmcutnnt duns le but 
d’dtiidicr ics clinngcincnts qui puurraicnt sc inontrci dans Ics soi-disnnt 
“rcponscs locnlnaiUct" Coininc Ic temps normnl dc imssance s’est ap- 
prochd, on a trouv^ unt plus grande sp^cificitc tie reponse ft I'cgard de la 
stimulation dans (1) Ic monvement patiicidansi du membre stinuile, (2) 
le innuvciiicnt dcs muscles locaux •ioiia Ic point stimuli; (3) le monvement 
d'un nicmbrc pour toucher le point stimuli On intcrpritc ces rcsultnts comme 
nno contiibiUioii A la connaissancc dc cc qu’on pent nppclcr le “segment 
foetal" dfis riponsfls lc(i«cl on doit considircc dans \m dcsciipuon ginitiquc 
complete dc In description do I'cspocc 

Ranfy ht Carmichael 


PIE LOKALISIEIUJNGSREAKTIONEN AUF TASTREIZE DEI PER 
FOrUSRAin'E IN imZIEHUNG ZU DEM PSYCHOLOGISCIIEN 
PROBLEM PER RAOMWAHRNEUMUNG 
(Referat) 

Ausficw.ihlte Ilnntll.ichcn von 90 Fotus aus tlrcissig Wurfen von vei* 
sclucdcnci und ziinelimcnder TrAchiigkcit ivurdcn planm.issig gcreizt, urn 
Aendcrungen in den sogennnnten “LoUlisicrungsrcnktloncn" fcstziistcllcn, 
die crsclicincn mociitcn Als die normalc Gcbnucit annnlitc, wurdc grosscre 
Spczzlizitat dcr Renktioncn in Uczieluiiig 7u dcr Rci7uiig fcstgcstellt in (I) 
dcr pnrtikiilarisiertcu Dewegung dcs gercUen Ghedes; (Z) dcr Dewegiing 
dcr ortlichcn Muakein iintcr dem gcieiztcn Puiikt, (3) der Bewegung dcs 
Gliqdcs ziir Bcruhriing mlt dem gereuten Punkt Diesc Ergebnisse weiden 
als Beitrag zur Kennlnia dessen gedeutet, was das “Fotussegment" der 
Rcaktioncn gcnnnnt ivcrdcn duifle, das hci cinei vollkommcncn gcnctiscben 
Bcschrcibung dcr Rnumwabrnehmung in Betracht gezogen werden muss 
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GENERALIZATION ANO SRECIVICITY 01' 'I'UK PLAN¬ 
TAR RESPONSE IN NEWBORN INFANTS. 'rilE 
rEELEXOGENOUS ZONE- II SEGMENTAL 
PATTERNING OF RESPONSES** 

From ihe Deparlinent of Psychology of Ohio Sinlr University 


Karl C. Piiai r 


Introduction 

In the first paper (5) of this ‘^ciics upon the pl.int.ii icsponse in 
ncsvboin infants, an investiftation dcAlinR with ccitnm aspects of 
the reflexogenous zone was reported. The rccordiiiK of hnniolateial 
segmental responses (toes, foot, leg, and thigli) of the infeiior Innh, 
in 55 newboin infants ranging fiom 1-21 d-avs in age, to stiimil.uion 
of twelve cutaneous areas of that member protluccd two ciilciia of 
differentiation. (1) differential sensitivity, and (2) the extent and 
character of segmental representation in the rcsponscb. The extent 
of the segmental participation afforded cvidcmc on the i dative de¬ 
gree of specificity, in the sense of limitation, of the responses Zones 
of secondary differentiation within the general reflexogenous zone 
of the plantar icsponsc were discoveicd by analysis of responses into 
their segmental elements. 

Quantitative differences in segmental representation do not, how¬ 
ever, exhaust the means of compaiison of one area with anotliei so 
far as resemblances or differences in rcccptoi-effector liook-up oi 
organization are concerned It is possible to effect furtlier compari¬ 
sons by finding the numbei of diffcicnt segmental pallenis oi coni' 
bmations (diffeient icsponsc p.ittcins) per area as well as the rela¬ 
tive frequency of such responses According to these indices, that 
cutaneous area will be most generalized which is bound up with the 
greatest number of different types of response, and tlial one in which 
the fiequencies of response aie most widely dispersed ovci the avail¬ 
able response patterns That area will be most specific wliicli is 

♦Accepted for pubUcalion by Carl Murchiaon of ihc Edilorinl Hoard and 
received in the Editorial Office, March S, 193'V 
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the stiinulogcnoub zone for the fewest types of response with the most 
concentrated ficquencies Furthci, that aica will be “specific” accoid- 
mp to the extent to which it has umqne possession of the response 
patterns. Thib use of the teiras “specific” and “generalized” does 
not refer directly to the relative degree of segmental limitation of 
the responses, but lathcr to the iciativc invanability of their occur¬ 
rence (4). It is evident that the hittci cntciion of specificity ulti¬ 
mately resolves itself into the effective Imutation in receptor-effector 
connections. 

An examination of the v.uiabilily tn the patterning of lesponscs 
should clear doubts as to the possibility of consistency or legularity 
in nconntc behavior, .ami slionid pciinit us to evaluate the tiadition 
that the newborn infant is endowed with vciy specific reflexes. If 
there weic no organization favoring the appc.iiancc of a fanly limited 
numbei of response patterns, one would expect about as many kinds 
of response as the case-limits of the sample oi the matJicmatical possi¬ 
bilities of segmental patterning would peimit. It is highly doubt¬ 
ful that the anatomical possibilities are the same as the mathematical 
possibilities, but obviously the limitation extends still fuithcr and 13 
physiological in nature. 

Tlic mathematical possibilities of segmental patterning depend 
upon the number of segments under observation and upon the num¬ 
ber of ways in wiiicli tliese segments may be rcpicscntcd in a response. 
In the picscnt study, movement in 8 segments was recorded’ the 
five toes, the foot, the leg, and the thigh. Aside fiom the movements 
in the signe d’eventail of the toes, two types of movement, flexion 
and extension, wcie possible in cacli segment. Each of the 8 seg¬ 
ments thcicforc could do one of three things, it could (lex, extend, 
or fail to participate in the response Under these conditions 6560 
different segmental combinations aic possible 1 A comparison of 
this value witli the icsponsc patterns and response frequencies ob¬ 
tained in the present investigation will go fai towards the evaluation 
of variability in behavioi 

Lastly, tins inventory will indicate whether the term “plantar re¬ 
sponse,” or anv of the nomcnclatuic toi responses evoked through 
excitation of cutaneous areas of the leg, is sufficiently piecise to have 
value in the systematic and dcsciiptive chassification of behavior 

Results 

In this invcbtig.ition twelve cutaneou** aieas of the right leg and 
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the plantar median line of the left (cp were stimulated Locatiun 
of the areas is given in Table 2 Tlic details of the experimental 
technifiue have been presented in an earlier paper. 

If one of the objects of this paper is to discover the extent of the 
stimulogcnous zone for certain responses, it is important to note what 
responses are brought about by stimulation of all thirteen- areas, of 
twelve areas, eleven areas, and so on Obviously, those responses 

TABLE I 

Distridution op RPSPONsrs and m DimaPNr Rpsi’ossp I'Airi'RNS ActoRo- 
INO TO THH NuMBPR 01 CUTANVOOS ArSAS INVOI VUI 


No. 

areas 

No. 

RP’s 

% 

RP. 

f 

f 

f/A(RP) 

13 

4 

2.16 

431 

28 52 

8 67 

12 

2 

1.08 

136 

8 60 

5 66 

11 

4 

216 

181 

1141 

4 11 

10 

2 

l.OS 

57 

3 60 

2 85 

9 

6 

3 24 

146 

9 23 

2.70 

S 

4 

216 

79 

4 99 

2 46 

7 

S 

2 70 

105 

6.6+ 

SOO 

6 

8 

4.32 

87 

5.50 

1 81 

5 

10 

S40 

77 

4 87 

1 51 

+ 

10 

3 40 

S3 

3 35 

1 32 

3 

13 

8.10 

62 

3 92 

I 37 

2 

22 

U 89 

49 

3 09 

Lll 

1 

93 

50.27 

98 

6 19 

l.OS 

Totals 

185 


1381 




Legend 

No areos, number of cutaneous areas involved 

No RP.'s number of response patterns 

f, number of responses 

% f, % of responses to total responses 

%RP,^ofRP’8to total RP’s 

f/A(RP ), number of responses per pattern per area 

which are released by excitation of the largest number of cutnneous 
areas will be most generalized with respect to their stimulogcnous 


^ In this analysis we have included the homofotcrnl responses to stimula¬ 
tion of the left median plantar This gives the symmctricai ilistnbution of 
the response patterns but does noi, strictly speaking, provide the same in¬ 
formation as do the responses to stimulation of areas of the same leg. To 
make this item strictly comparable so that stimulalion of the left leg would 
furnish evidence regarding the extent of the reflexogenous zone, llic con- 
traiatcral responses should have been recorded This could not be nc- 
cotnplished with sufficient accuracy in this research, The left plniitar 
homolateral leg responses are included in other portions of our analysis and 
will not appreciably distort any aspects of the problem, 
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zone, no matter Iiow localized the responses may be Likewise, on 
the stimuloKcnous side, those responses arc most specific which are 
unique to a given area, legardless of the localization of the responses 
However, a great number of unique responses with low frequency 
of occurrence is evidence of wide-spread rcceptor-cffector connec¬ 
tions and hence of lelativc generalization. These relations aie pre¬ 
sented in Table 1, winch shows that: 

1. Tile diftciciit cutaneous areas of the leg ate stimulogcnous 
zones, or aic difieient points in a single zone the stimulation of 
which will icleasc the same response patterns Thus in the twelve 
areas studied in the Ri leg and the one in the L. leg thcic appear 4 
response patients (216%) and these account for 28 52% of the 
total responses Similaily twelve areas have 2 response patterns in 
common, eleven aicas 4, and ten aicas 2 tespouse pntteins. 

2 Out of 185 response pattems, 93 arc unique in that individu¬ 
ally they do not occur to stimulation of more than one area 

3. These 93 unique responses constitute approximately 50% 
of the rcsiionsc patterns but represent only approximately 6% of 
the total responses. 

4 The response pattcins (12 in all) produced by stimulation 
of 13, 12, 11 and 10 areas comprise about 6% of the response pat¬ 
terns, but include about 52% of all responses. 

5. The rCsSponsc patterns appearing to stimulation of 4, 3, 2, 
and 1 areas, 140 In all, make up 76% of the icsponse patterns but 
include only about 16% of the total icsponscs. 

6 . Usually, the inoic generalized the response—from the stand¬ 
point of the stimulogcnous zone—the grcatci is its frequency of 
occurrence pei aie.i of stimulation Thus there aie 8 67 icsponscs 
pel pattern per area when the response appears foi all 13 areas of 
stimulation, and only 1 05 responses per pattern pei area when the 
response pattern is unique to a given aica 

The range of the R-E (receptoi-effector) connections of a cuta¬ 
neous area may be gauged by the number of response patterns ap¬ 
pealing upon stimulation of the given aiea The gieater the num¬ 
ber and the more dispersed the distribution of responses the gieater 
is the generalization of the R-E connections The higher the degree 
of conccntiatioii of the ficquencies of icsponse the more evidence 
theie IS for the operation of limiting factors 
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An inventory of response patterns and tlicn »clalir)ti to tlic total 
responses for cac!\ cutaneous area is Riven in I'ablc 2 'I'lus table 
shows that: 

1 In general, tliose areas winch arc most sensitive (.nr.ingcd in 
dcsceiidiriE oiclei in tlie table) also have more v.in.iblc R-K con¬ 
nections, since in tlieir case excitation iiioiisc-> more leslontsc f>nttcitis 
Thus Ri. plant, wed. h.is 6! diffcient response (latteins, lial /^Innt, s, 
48j while T2 /hfsnm has only 28. 

2. The relationship »& not dncctly propnuion.vl, foi the i.itio 
f/RP. indicates that the plantar aicas pioducc slightly more re¬ 
sponses per pattern than do the othei aieas 'riic r.ingc is fioin 


I'ABLE 2 

The Frequency or Rfsponsp, Numbir oi Risrossc I’aiti’kns, ano riri-iR 
Inter-relation tor Each Cutanfous Arpa oi Shmuiaiion 


Areas of stimulation 

f 

No 

K P. 

f/R P 

U.U P 

UK P 

R P 
75% 

R P 
50% 

Rt 

plant, med 

187 

61 

3 06 

11 

1803 

19 

8 

L. 

II II 

Uf) 

66 

286 

16 

24 21 

21 

8 

Rt. 

'* mes b. 

13t 

61 

296 

U 

22 95 

19 

7 

(t 

'* Iftt. “ 

131 

S8 

3 12 

13 

22 11 

17 

5 

tt 

hal. plant s. 

136 

48 

2.S3 

10 

2(183 

11- 

3 

If 

pedes dorsum 

U2 

43 

2 60 

6 

13 95 

17 

6 

II 

T2 plant a 

94 

3S 

2.68 

3 

8 57 

16 

5 

it 

tend Acli. ms 

89 

38 

2 34 

5 

13 15 

16 

6 

« 

TS doisum, 

86 

33 

2 60 

2 

6 06 

13 

6 

II 

leg mes s 

85 

37 

2.29 

7 

18.91 

16 

6 

u 

hal dorsum 

84 

37 

2 27 

1 

2 70 

16 

6 

(1 

T5 plant a 

80 

34 

2 35 

3 

8 82 

16 

7 

u 

T2 dorsum 

77 

28 

2.75 

2 

7 14 

li 

5 


Legend* 

Rt. plant mecl, right planiai median line; L plant, iiiccl, left (ilnniar 
median line, plant mea b., p!.7ntar mesial bottler, plant Ui h , pltuiiai 
lateral border; hal plant s, linllux plantar surface, pedes dorsum, top 
of foot, T2 plant s,, T2 plantar siiifacc; tend. Acli ina, insertion of 
tendon of Achilles, T5 dorsum, top of TS; leg mes s., mesmi surface 
of leg at knee; hal dorsum, top of hallux; TS plant s., TS plantar 
surface, T2 dorsum, top of T2 
f, number of responses elicited by stimulniion of tlic areas 
No, RP,, number of response patterns 
f/R P , number of responses per response pattern 
URP,, response patterns unique to the area 
% U,RP,, % of UR.P to total R.P 

R.P 75%, number of response patterns accounting for nppi o tiinalely 
75% of the total responses for the aica 

” response patterns actounting for nppi oxiinately 
S0% of the total responses for (he area 
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3 06 responses per pnticrri foi tlic Rl. piunt- tual to 2 20 for the 
leff tnes. s 

3 . In icRJitd to tltc percent of um«\uc p.itlfrns per ivre.i 

{V R.P./RP^ A too) the same trend is shown, .dth(ivit:li with 
greater irregularity, as has been noted in I 

The number of response patterns icsponsihle fm appioxmuucly 
50% of the total response* pci is ahoui the s.iine in order, 
although the langc is fiom 8 fo> the Rt. plant, iiir/l. to \ for lial 
plant, s 

5 To obtain approximately 75%) of the total ifspon-es the miin- 
ber of response pattcins (compared to those lociuircd to secure ap¬ 
proximately 50% of the responses) must be more liian doubled 
The actual patterning of responses m terms of the segments ui- 
volvcd and the character oi type of the movcmciUs is pie-ciited in 
Table 3. A third feature of patteming, namely, the seiiuentfal or 
temporal character, could not be recorded m this research. 

The 27 response patterns accounting foi about tlirce-fourths of 
the total responses of the tliirtecn areas are an.alv/cd and tabul.itrcl 
according to the range of their distiibution ovci tlicsc arc.is, Tlic 
table shows that* 

1. Only 6 of the 27 response patterns involve flexion of any of 
the toes, 

2 17 of the 27 response patterns involve extension of some of 

the toes 

3. There arc no extension movements of tlic foot, leg, anil lliigh 
segments in tlicsc patterns of response. 

4. The hallux is the only toe to appeal as the sole constituent of 
a pattern. 

5. Out of 24 responses involving the toes all participate in 9, the 
. hallux in 17, T2 in 19, T3 in 18, T4 m 16, and 'r5 in 12 of the 

patterns 

6 “Fanning” occurs in conjunction witli extension of the toes. 

7. The toe components arc absent in 4 of the patterns. 

8 , In the 27 response pattcins listed, the only pattcins which 
are limited to one segment are Pt-fl, Hal-x, Hal-ll, and Lcg-fl in 
the order named, with respect to the frequency of occurrence. Of 
these, Ft'fl leads with 162 responses occurring in 13 areas, Ilal-x 
follows with 105 responses Hal-fl and Lcg-fl occur only in 7 areas, 
the former with a fiequency of 35 and the latter witli 18. 
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Tlic distribution of responses in the 27 response patteins for the 
clifteient cutaneous areas is indicated in Table 4. This is expressed 
in teims of tlie pei cent of responses pei pattern of the total le- 
sponses appertaining to each aica Thus we find that* 

1 Of tlic total responses for the Ri. plant med. area T-x, Ft-fl 
accounts foi 10%; T-x-v, Ft-fl for 9%; Ft-fl for 6% and Hal-x 
for 5%. A similai distribution is found upon stimulation of the 
L plant med • T-x, Ft-fl 12%, T-x-v, Ft-fl 9%; Ft-fl 7%; and 
Hal-x 5%. In tlic Rl. plant mes. h, Ft-fl shifts to first place with 
16% and Ilal-x diops to 3%. In the Rt, plant lat. h., T-x, Ft-fl 
accounts for 17% and Hal-x for 2%. 


TABLE 4 

Relative DisTRinirnoN or Rfsponsc Patterns According to the Area of 

Stimulation 


Pattern responses 

A 

B 

c 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

Ft-fl 

6 

7 

16 

11 

8 

10 

5 

12 

13 

5 

10 

11 

23 

T-x, Ft-fl 

10 

12 

7 

17 

3 

9 

3 

12 

7 

6 

8 

9 

3 

Ilnl-x 

s 

S 

3 

2 

16 

1 

26 

2 

6 

2 

13 

4 

i 

T-fl 

3 

2 

3 

1 

S 

4 

1 

3 

5 

1 

4 

1 

3 

Hnl-x, Ft-n 

5 

7 

7 

5 

16 

2 

9 

0 

1 

4 

8 

9 

s 

T-x 

4 

2 

1 

1 

1 

2 

1 

4 

2 

0 

1 

6 

9 

T-x-v, Ft-fl 

9 

9 

7 

10 

1 

11 

3 

7 

9 

0 

6 

S 

0 

Ual, 2, 3. 4-x, Ft fl 

4 

3 

1 

3 

1 

3 

2 

3 

3 

1 

0 

1 

0 

Ft-fl, L-fi 

1 

2 

3 

2 

1 

1 

1 

2 

0 

4 

1 

3 

0 

T-x, Ft, I-, Th-fl 
T-x, Ft, L-fl 

2 

2 

3 

1 

0 

1 

1 

1 

1 

I 

1 

1 

0 

4 

2 

4 

4 

1 

3 

2 

1 

1 

4 

0 

0 

0 

T2, 3, 4, 5-fl 

T-fl, Ft-n 

2 

1 

1 

0 

3 

] 

0 

0 

1 

2 

4 

3 

1 

6 

3 

4 

3 

0 

2 

1 

0 

0 

0 

1 

3 

4 

T2, 3, 4, 5'X, Ft-fl 

0 

1 

3 

5 

0 

11 

1 

3 

2 

0 

0 

1 

5 

T-x-v, Ft. L, TU-fl 

3 

2 

2 

1 

0 

1 

2 

0 

0 

2 

0 

3’ 

1 

Hnl, 2, 3, 4-x 

1 

0 

0 

0 

1 

2 

3 

1 

7 

0 

2 

3 

5 

Ft, L, Th-fl 

2 

0 

4 

I 

1 

1 

0 

3 

2 

2 

0 

0 

0 

T2, 3, 4. 5-x 

1 

0 

0 

1 

0 

4 

1 

1 

9 

0 

0 

4 

3 

T2, 3, 4-x 

I 

0 

0 

0 

1 

1 

0 

3 

6 

0 

2 

S 

3 

T-x-v 

1 


1 

2 

0 

0 

1 

3 

2 

0 

2 

0 

0 

Ilal-fl 

0 

1 

0 

0 

15 

4 

2 

4 

0 

1 

2 

0 

0 

T2, 3. 4-x, Ft-fl 

1 

0 

1 

4 

0 

4 

0 

3 

0 

0 

2 

4 

0 

L-fl 

0 

1 

1 

0 

0 

4 

0 

1 

1 

10 

1 

0 

0 

T2, 3, 4-fl 

0 

1 

0 

0 

1 

1 

6 

0 

0 

0 

1 

3 

1 

Ilal-fl, Ft-fl 

0 

\ 

3 

2 

1 

1 

0 

0 

0 

08 

0 

1 

1 


8 I, Th-(1 18^0 ant] L-x 8% 

Legend 

The per cents of the frequency of each leeponse pnttern to the total 
rcsponacs per aica arc stated to the nearest whole number 
Pattern response, same as in Table 3 

A, B. C, etc,, Rl, plant med, L plant med, Rt plant mes b etc as In 
Table 2 
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2. Stimulation of the imi AhiMi. *, »•' u»nip.»reiJ pl.mtar 

Hicfis, releases n IukIici pcicmi of rrspJiiiM*, nuoKitti' thil member 
citlier alone oi in comhinatHin. I'or cxjmiple we find II.il-x \vith 
167o, Hal-X, Ft-fi 16%, Ilal-ll 15%. AliiuM of tlie re¬ 

sponses aie cenloied in these iliier paitedis. 

3 Responses to stimulation of pales <loisarii aie th.ir.u teri/’ed by 
a drop in those patterns that involve the liallux. '1 he huures are: 
Hal-x 1%; Ilnl-x, Ft-fl 2'%. while 'I’i, .1, t-, S-v. hv-ll p.).M'ssts 
11% of the responses 

4. The jiieatcst coiiccntiatinn of icspoi^r-. in a Miii'le srpnieiu is 

cncoiintcicd in the case of T2 plnnt s stimMlaiion; but th.it concen¬ 
tration is not 111 T2, hut ratlici in Il.il-x, whitli has nf the 

total responses. Kal-x, I'Vfl witli also r.mks luph. 

5. Stimulation of tend Ach ms gives Ft-ll 12/f’ and 'f-x, Ft-fl 
a hke amount. Hnl-x R only 2%. 

6. Stimulation of T? Aotsiim releases I't-fl 13/1 ; 'J'-\-v, Ft-fl 
and T2, 3, 4, 3-x each 9%; and Ilal-x 6%. 

7. Wlicn the leff mes s. is c.\citcd the response patterns involv¬ 
ing the toes are decreased m lolativc ficqucncy, wdiile tlioi-c involving 
the tliigli and leg arc tncicascd. Of the 27 response patterns, L-fl 
accounts for 10% of the icsponscs. In the ease of tliis .iica, linwcvci, 
the highest frequency of response involves n pallein outside the 27 
patterns listed L, Th-fl takes 18% of the icsponses and L-x 8%. 

8. Stimulation of tlic hal. dotstiiii rcle.iscs responses involving 
that segment to a lesser dcgicc than docs stnmil.ation <if liiil plant s. 
The values are : Ilal-x 13%; Hal-x, Ft-fl 8%. 

9. Stimulation of T2 dotsum arouses lesponscs cfincentiaicd 
primarily in Ft-fl with 23%, although Hal-x 1ms niul T-x 9%. 

Summary and Discussion 

1. Liinitalious upon the Sepmental Pnlfe) mtm o/ Responses 
The mathematical limits. The mathematical limits of pattern¬ 
ing are determined by the number of combinations of segmcnt.al 
movements which can be made. The numbei of sucli combinations 
depends upon the number of segments available, and ujion the num¬ 
ber of types of movement that is possible foi these segments. 

In this study, the segments singled out foi obseivatum wcie the 
thigh, the leg, the foot and the five toes. In tliese segment', two 
types of movement, flexion and extcnsioiii with a third (fanning) 
occurring in the toes, were recorded 
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Taking into consideration only flexion, extension or non-participa¬ 
tion of a segment in a response, 6560 combinations aie possible among 
the 8 segments 1 For instance, any one of the three possibilities 
with the thigh miglit combine with any of the three for the leg, 
i,e., 9 possible combinations. Any of these 9 might combine with any 
of the three for tJie foot, etc. Tlic total possibilities obviously 
would be 3^ equalling 6561. Deducting the one combination of 
non-jiai llcipation of all segments we have 6560 possible combina¬ 
tions of segmental movements. If the additional movement of the 
toes m the sir/ne d’eventnil wcic included in our calculations the num¬ 
ber of combinations would he much incicased. Similaily, if the 
.study included the sequential aspects of the segmental pattciniiig of 
icsponscs the number of peimutations would be tiuly abtounding—• 
and this with all other segments of the oiganism excluded from the 
reckoning 1 

It should be realized tliat not all of these mathematically possible 
combinations of segmental movements aic mechanically or anatom¬ 
ically possible Nevertheless the latter aspect certainly appioaclies 
that limit, so any mat Iced disparity fiom this numbei must be the 
result of limiting factois of a physiological nature. Those who liold 
to an essentially chaotic complex of behavior m the newborn infant 
must suppoit then view bv demonstrating a vin lability m patterning 
which appioaclies the anatomical possibilities. Tliosc who insist that 
the infant's bcliavioi can be invcntoiicd m terms of very limited 
and ligid icHex patterns must give evidence of such limitation. A 
compaiison of the actual limits of patterning with the theoretical 
limits will go far towards defining the nature of the neonate oiganism 
The actual limits 2600 stimulations of 13 diffeient cutaneous 
areas of the infeiior cxticmity elicited 1581 responses in the homo- 
lateral limb, and these were distributed among 185 response patterns. 
The lattei aie obviously less than 3% of the total possible seg¬ 
mental combinations The question might arise as to the adequacy 
of our sample of 1581 responses A strictly statistical interpreta¬ 
tion IS lathcr inliicate and pcihaps not necessary to establish our 
point. Compared to the gicat majority of psychological studies 
1500 constitutes a rather adequate sample. It seems probable that 
additional cases would not appieciably mcicasc the number of pat¬ 
terns Certainly it is doubtful that the number of patterns would 
inciease diiectly as the size of the sample within the range above 
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1581 Even if it did and we ran the sample to 6560 we would 
have only 770 patterns, which is less than 12% of the mathematical 
possibilities It is almost inconceivable that the propoition would go 
higher than this. In our opinion it would remain much less— 
somewhere near the 3% found in the present sample. On either 
assumption it would seem that we had made oui point that the 
actual limits of patterning fall far short of the mathematicallv theo¬ 
retical limits. 

Examination of the distribution of the total responses (1581) re¬ 
veals that appioximately 50% (93) of the response patterns arc 
unique to certain areas. Further, these responses are usually not 
repeated m the sample, as is demonstrated by the fact that they only 
account for about 6% of the total responses On the other hand, 
about 15% (27) of the response patterns include almost 75% of all 
responses; 6% (12) of the patterns comprise 50% of the total re¬ 
sponses to stimulation of 13 different areas; and 2% (4) of the en¬ 
tire number of response patterns have about 29% of the entire body 
of responses It should also be noted that at least 25 of our pat¬ 
terns include eithci fanning of the toes, or a segmental flexion fol¬ 
lowed by extension or the reverse sequence. These contingencies 
were not included in the computation of the mathematical possibili¬ 
ties. 

However, this evidence of a limitation in response patterns is not 
equivalent to maintaining that t/ierc is a high degree of specificity 
in many aspects of the behavior of the neonate Quite an extensive 
stimulogenous zone for these responses is indicated by the fad tliat 
(1)4 patterns (2%), accounting for 29% of tlic responses, are found 
upon stimulation of all thirteen areas (including one so far away 
from the plant, med, Ime as the leff mes. r.); and that (2) 12 pat¬ 
terns (6%), extending to at least 10 of the aieas, take in 50% of 
the total responses, while (3) 27 patterns (15%) extend to at least 
7 areas and include 75% of all responses, 

2. The Reflexoffettous Zone and the Seff/nenlal Pattcnwig of 
Responses 

The relative specificity of stimulogenous zones in let ms of ic- 
sponse patterns. In my preceding papci upon tile plantar response, 
specificity” or "generalization” was expressed in terms of the seg¬ 
mental spread of the response, i.e., the average number of segmental 
movements per response, Attention was directed pnmaiily to tlie 
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relative localizaimi of the response. The greatest degree of seg¬ 
mental participation was obtained when the plantar vied, line (6 03) 
was stimulated, and the least (2 77) when the hallnv plant s. was 
excited Additional segmental analysis of responses demonstrated 
that when certain areas weie stimulated the response tended to be 
restricted to certain segments. Thus, excitation of T2 and hal 
plant t, was followed primarily by icsponscs located in the hallux 
On the other hand, excitation of the letj vies. s. tended to concen¬ 
trate more of the responses in the leg and thigh Similarly a survey 
of the character of segmental movements indicated that the type of 
movement, whether flexion or extension, was dependent to a cer¬ 
tain extent upon the area of stimulation. 

This resolution of lesponses into their segmental elements masks 
an important criterion for the difterentlation of secondary zones or 
areas, and foi a further index of the specificity of a given area, 
namely, the patterns of response. If that area manifests greatest 
generalization which releases the greatest diversity of responses, and 
if the greatest sspccifictty is exhibited by the area which releases few¬ 
est types of responses, it Is apparent (Tabic 2) that the plantar areas 
—the Rt. flant vied, for example with 61 response patterns—are 
most geneializecl Hence all of our criteria indicate the greatest 
vaiiability of response when these areas are excited The aiea with 
least response patterns (28) is T2 dot sum From this angle the 
latter area is more specific than fcaf. plant, s which, indeed, rates 
next to the plantar areas in the number of patterns (48) The 
number of unique response patterns per area likewise discloses the 
plantar areas and tlie plantat surface of the hallux as having the 
greatest variability of patterning. 

But the number of response patterns must not be considered in¬ 
dependently of theii ficquency of occurrence Of two areas having 
the same number of patterns, that aiea which has the greater concen¬ 
tration in its lesponses will be more specific. The gross value ob¬ 
tained by the ratio of R’s to R. P's is not the best index of the sig¬ 
nificant degree of concentration of responses If we take for each 
area the numbci of icsponsc patterns which will include 50% of 
the total responses to stimulation of that area, it becomes evident 
that the plantar aiea is most generalized, foi it leqiiires 8 patterns 
for the Rt plant vied to about 3 for hal, plant s, tlie latter thus 
proving to be the most specific area. 
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Shifts tn the fiequency of occurrence of eei tain response patterns 
according to the aiea of siimuiation. It a ccitain response pattern 
occurs with approximately the same relative frequency upon tbc 
stimulation of diJ^erent cutaneous areas, it may snfely be maintained 
that these areas are points within the reflexogenous /.one of that 
response. The more numerous and wulcspicad tlic areas in which 
this IS true, the greater is the extent of the loflcxoffcnoiis zone for 
the response (Table 4). 

A decided shift in the relative fictiucncv of oceiincncc of a given 
pattern or patterns is m itself an imUcatiott of some secondary 
differentiation of the area, or, if the shift swings ladically bcyorid 
the other response patteins, it may be evidence that \vc have entered 
another red exogenous zone. 

3 The Segmental Paileuts of Response Is tlicie .a plantar 
response? An examination of the results in Table 2 reveals that 
61 patterns of icsponsc were produced by stimulation of the Rt. 
plant fited. It requires 19 of these to include 75% of tlic icsponsC!, 
and 8 to include 50%. It is not evident that 15cisot (1) is correct 
in maintaining that there is no one plnutai lesponse, and that it is a 
mistake to isolate only one oi two elements and to icpoit them as 
the plantar response? Clearly the identity of the topogiapluc.il arc.i 
that is stimulated is not a sufficient b.asis for the classification of 
responses. If we single out one icsponsc pattern and identify it by 
a name e.g., if wc tcim liaflnx extcusloM the “Babini>ki reficx,” wc 
determine our classification by the segmental ch.irnctci of the iC' 
sponse, Hlstoucally, the term "Babinski reflcXv’* in tlie nanowest 
sense, has meant extension of the hallux, and usually of the other toes 
also, upon stimulation of t\\e plant med line. 

In pmctice, when such a response oi tesponscs aic found in con¬ 
sequence of stimulation of other areas, the same response pattern 
has been given a variety of names If hallux extension, followed 
by extension of the othei toes, occurs as a result of stimulation of 
the tendon of Achilles by pinching, the response is termed "Schaf- 
fer’s reflex”, if m consequence of btimulation of the muscle of the 
calf of the leg or of the flexor muscle of the toes by pressuie it 
is called “Gordon’s paradoxical reflex”; if by fnetion of tlic an- 
terioi external fascia of the leg it is known as “Oppenhcim’s leflcx ’* 

Similarly, the so-c.allcd reflex of triple rctiaction of tlic foot, leg, 
.and thigli upon stimulation of the plantar medmn line occuis, not 
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only in pure foim but compounded with toe movements, upon stim¬ 
ulation of other legions of the infciioi extiemity “Rosoliino’s re¬ 
flex,” A flexion of the hallux as well as the othei toes to stimulation 
of tile hall Qi fleshy pait of a toe by a blow—the foot being in 
pionounccd extension—likewise takes place when other areas aic 
stimulated by a stioking contact Percussion of the 4cli metatarsal 
on the top of the foot releases a flexion of all toes except the 
hallux This icsponse, known as “Mcndcl-Bechtcrew’s icflcx,” may 
he released also by otlier means and through othci areas 

Bersot (1) and Boisaielh and Pochino (2) hold that nothing 
IS gamed by consideiing these as separate reflexes m a systematic 
sense As Bersot insists, we must never lose sight of the fact that 
It IS leallv an organism which is icspontlmg, and the final picture 
which IS to be diawn of neonate bchavioi should present, not a col¬ 
lection of isolated lesponscs, but rathci a delineation of tlie featuies 
of the ensemble in then inter-ielations. In shoit, the parts are to 
be fcatuied as they Rctually occur, namely, m an organization 

When the responses with gieatest fictiucncy are considered, tlie 
amount of oveilapping in the areas studied in this research is quite 
remaikable 

The nature of ^epmental combinations or response patterns The 
responses with gieatest frequency aic, with one exception, those 
which are found in all thiitcen aicas (Table 3) Ft-fl Icfids, fol¬ 
lowed by T-x, Ft-fl, and Hal-x in the oidei named; then comes 
T-x-v, Ft-fl in eleven areas, followed by Hal-x, Ft-fl m twelve 
areas and T-fl in thirteen areas This, togethci with the icmam-- 
ing Items in the table, dcmonstiatcs that Ft-fl is tlic most invariable 
segmental clement found m the icsponse patterns. 

From tlie standpoint of individuated icsponscs the foot, leg, and 
the hallux aie outstanding, although it may well be questioned 
whether such scgmentally lututed icsponscs all have the same de¬ 
velopmental significance. Upon the basis of Minkowski’s (3) and 
Bersot’s (1) studies it seems probable that flexion of the foot, of 
the foot and leg, and of the foot, leg, and thigli are oiitogenetically 
older icsponscs than Kal-x which appears to be the latest individua¬ 
tion in this sphere of action. 

Mixed types of toe responses, with extension succeeding flexion 
or vice veisa, oi extension of one oi moic toes accompanied by 
flexion of the otheis, may well lepresent transition stages in de¬ 
velopment as Beisot has claimed 



36 


KARL C PRATT 


Conclusions 

1. Lirmiattons upon the Segmental Pattetntng of Responses. 

a. Out of 1581 responses to stimulation of 13 different cutane¬ 
ous areas, only 185 different segmental patterns of response were 
discovered. 

b Twelve response patterns or 6% of the patterns accounted 
for 50% of all responses, 27 or 15% of the patterns accounted for 
75%, and 4 (2%) of the patterns for 29% of all responses 

c. For the neonate to manifest the maximum of vaiiability in 
responses would require that the number of response patterns ap¬ 
proach, within the scope of the sample, the mathematical limits to 
the possible combinations of segmental movements In this in¬ 
stance the mathematically possible combinations number 6560. 

d. The fact that 4 (2%) of the response patterns—account¬ 
ing for 29% of all responses—occur to stimulation of thirteen 
different areas, that 12 (6%)—accounting for 50% of the total 
responses—extend to stimulation of at least 10 different aieas, and 
that 27 (15%)—accounting for 75% of all responses—extend to 
at least 7 different cutaneous regions, is sufficient evidence for the 
assertion that there is little rigid, specific limitation of the reflex- 
ogenous zone 

2. The Reflexogenoiis Zone and the Segmental Patterning of Re¬ 
sponses, 

a. Measured in terms of the number of response patterns the 
plantar areas are most generalized, with appioximately 60 pat¬ 
terns, and the T2 dorsum least generalized with 28 different re¬ 
sponse patterns. 

b. The same general trend is disclosed by the number of pat¬ 
terns which are unique to given areas 

c. In terms of the concentration of response frequencies within 
a limited number of patterns, it is found that the Rt plant, rued. 
is most generalized, since it requires 8 patterns to provide 50% of 
the entire responses; whereas the hal. plant s. is most specific, since 
it needs only 3 patterns. 

d. A similarity in the response pattern frequencies for diffeient 
areas serves as evidence that points within a single stimulogcnous 
zone have been explored. 

e. A marked disparity or a shifting in tlie lelative fiequencies 
of response patterns, m connection with stimulation of different 
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aieas, clcmonstiates zones of secondary differentiation or even in¬ 
dicates the existence of other stimulogenous zones. 

3. The Segmental ’Patterns of Response. 

a, Then n no one lesponse pattern which ?nay be ieimed the 
plantar i espouse. 

b Stimulation of a particular area may release several patterns 
of lesponse 

c Stimulation of diffeient aieas may evoke the same response 
or responses 

iL The patterns of lesponse occuiring most frequently are. 
(1) Ft-fl (2) T-x, Ft-fl (3) Hal-x (4) T-x-v, Ft-fl (5) Hal-x, 
Ft-fl (6) T-fl (7) T, Ft-fl and (8) T-x and (9) T-x, Ft, 
listed in descending order 
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LA GlSNfiRALlSATION ET LA SPJiCIFICITfi LA RfiPONSE 

PLANTAIRE CHEZ LES NOUVEAU-NfiS LA ZONE RLFLEXO- 
GENE II LA CONFIGORATION SEGMENTAIRE 
DES RfiPONSES 


(Resume) 

L'auteur a ^tudie la configurnhon scgmentaiie ties r^ponses plantaiiea 
chez 55 nouveau-ncs ages de 1 a 21 jours On a stimnlc tiei/c nircs cu- 
taneea (y corapria la ligne mediane plantaire) dc I’extreuiiti iiucnciirc au 
moyen d'un contact carcssant avec un contiole particl des factciirs dc 
pression el de temps, On a obscrvfe huit scginenta pour Ic caractirc dn 
mouvement, la participation ou non-participadon dans la riponse. 

En [’absence dea facteiirs limitants anatomiquea et physiologiqiica la 
variability de la conligiiration s’approcherait des limites matli6matiqiies— 
dans cet cxempic il y a 6560 combinatsona possibles Dana un total de 1581 
ryponscs on n'a observe q«c 125 confifiviptiona scgiTientairca dvfferentcs 

Il n'exiate paa de haiit degry dc spycificitc des reponses pour des aircs 
speciaiea dc stimulation Six pour cent des configurations, s'etendant ii 
10 nircs diRyrentes, ont expliquy 50% des reponses Mtalcs En termes des 
configurations dies ryponses et des fryquences des ryponses les nires plan* 
talrcs sone les plus gdnyraliscea, landis que la suifacc plantaire de I'lmllux 
est la plus spycifiquc 

On nc peut appeler nucunc seiile configuration dc idponscs la rdponse 
plantaire parcc que la stimulation d’une certame aiic peut fane sc montrer 
line de phisiciirs configuiahona dc rdponse tandis que la stimulation cl'sires 
diffdrentes peut dvoquer la memc rdponse ou les mdmes rdponscs 

Pratt 


VERALGEMEINERUNG UND SPECIFIZITAT DES FUSSOIILEN- 
REFLEXES. DIE REFLEXOGENE ZONE II SEGMENTAL- 
GESTALTUNG DER BEWEGUNGEN 
(Refeiat) 

Der Verfasser untersuclite die Segmentalgestaltung der Fussohlenrcflexe 
bei 55 neugeborenen Kmdern 1-21 Tage alt Dreizchn Ilaiitflnclicn (ein- 
schlicsslich der Fussohlcnmlitcllinie) des Untcrglicdcs wiiidcn diiich Stici- 
chen bei einer Teilkontrollc des Druckes und der Zeitfnktoren gcrei/t 
Aclit Segmente wuiden hinsichllicb der Nntur der Bewegung, Tcilnnhmc 
oder Nicbtteilnalime an dei Bewegung beobnehtet. 

Bei der Abwcsenheit von anatomischen und physiologischcn cinschr.ink- 
enden Faktoren sviirde sich die Vanabilitat dei Gcstaltung den matlie- 
mntischen Grenzen nahren Bei dicser Untersuchung gab cs 6560 mogliclie 
Verbindungen Dei einer Gesaml7ahl von 1521 Bowegungen wiirden nur 
185 verschicclene Scgmcntolgestaltungcn der Bewegiingcn beobnehtet 

Es gibt keinen holicn Grad der Spezifivitat der Bewegungen fur bestimmte 
Flachen der Rcmmg Sechs Piozent der Gestaltungen, ubei 10 veiscbiedene 
Flachen ausgebr/’itet, cnischloss 50% der Gesamtzahl tier Bewegungen In 
bezug auf die BewegungsgestalUingen und Bewcgunj»8h.iuligkejtcn wnren die 
FuBssohlenflachcn am meisten generalisieiti wahrend die Fiisssolilenll.iche der 
grossen Zehe spezifischer ist 

Kerne einzige Bevrcgimgsgcstaltiing dnrf nls <itc Fusssohlcnhcwcguni' 
bczcichnet werden, wcil die Rclauiig cinci bcslinmitcn Flarlie cm von 
mehcren Bcwegungsgcstaltiingen nregen kann, Waliicnd die Rei/ung von 
verschicdenen Flachen dieselbe Bewegung odcr dicselbcn Bewegungen 
erzeugen mag 
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first year development of a rhesus monkey 

{Macdca mulatta) REARED IN ISOLATION 
From the Lahoiatoty of Comparative Psyc/ioloffy, Columbia University 

John P. Foley, Jr.^^ 

"Nothing IS constant but change,” and even change occurs at 
clifterential lates The phenomenon of change is evident m all 
sciences, but nowliere docs it assume mote importance than in biology 
and its related fields Here the pioblem is that of (growth, and 
many cuirent laboiatoiy investigations deal with the mechanics, 
physiology, and pattern of development Roth the structuial, ot 
morphological, and the functional, or behavioral, aspects of the 
problem aie being investigated, with the consequent formulation of 
natuial laws of sequence Thus giowth is a central and unifying 
concept or pioblem, since it appeats and can be studied in nil forms 
of life Certain misguided individuals, however, have endeavored 
to ove:generalize and to contend that the same equations whicli 
hold for the moiphological development of a given uniccllulai ani¬ 
mal also hold for the giowth of intelligence or for the growth of 
populations Less statistical formulation and moie adherence to 
empirical obseivation would obviate this difficulty at the outset 

The pioblem of growth may be studied fiom several different 
aspects The sciences of anatomy, physical anthropology, cmbiy- 
ology and genetics, histology, neurology, biochemistry, biometry, de¬ 
velopmental physiology, cultural anthiopologv, sociology, psychobi¬ 
ology, and comparative psychology are all interested m developmental 
mechanics. For the psychologist, the pioblem of growth resolves 
Itself into an investigation of the developmental nature, origin and 
modificibjltty of organic behavior Growth is thus viewed fiom the 
dynamic and histoiical aspect of bchavioi—as a senes of responses 
or behavior changes which constitute the reactional biography of the 
individual oiganism. 

The recent trend in psychology and related sciences lias been 

*Accepted for publication by C J Warden of the Editorial Board and 
icccivcd in the Edtlorial Oflice, Match 29, 1934. 

^Acknowledgment n gratefoHy made to Dr C G llnitman of the De¬ 
partment of Embiyology, Carnegie Inhtitiition of WashiiiRton, Baltimore, 
Maryland, for the donation of the subject of known gestation age, and to 
Dr C J Warden, of the Laboratoiy of Comparative Psychology, where 
the investigation was carried out 
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toward placing more and more emphasis upon tlie early pait of the 
life cycle or “activity stream," as the work of Watson, Gesell, and 
others will testify It should be noted, howevei, that studies of 
mental development have usually dated from biith The only real 
justification for such procedure is lack of knowledge of the pienat.il 
age of the animal studied, or the enormous didicuUics associated 
with work prioi to partuiition. Feitiiization and not partuiition 
marks the beginning of behavior as well as of morpliologv, and tlie 
fullest account of development must ultimately deal wilii the germ, 
embiyo, and fetus as well as with the organism in senescence and 
decline, all of these periods being legaided as mcie convenient por¬ 
tions of the developmental continuum This fact is all the moie 
impoitant since “birth” occurs at lelatively different times foi dif¬ 
ferent species, so that valid interspccies comparisons must neccssaiily 
be made only with reference to the entue ontogenetic cycle Gesta¬ 
tion, birtli, longevity, size, and the acquisition of abilities vaiy sig¬ 
nificantly m their time iclations for different species A further 
relevant fact to be considered is that leactions often disappear as 
well as appear during the early life cycle, Watson finding, for ex¬ 
ample, that the grasping reflex in human infants noimally disappears 
at the postnatal age of 124 days. 

Thus It IS obvious that complete genetic cycles should be woiked 
out before inteispccies compaiisons can be made. Inteipietatioii of 
a given present reaction can coirectly be made only in the caic of 
an organism whose past leactions have been caiefully obseivcd from 
day to day, i.e., the actual “meaning" of any reaction can be ap¬ 
preciated only in terms of its genetic configuiation. Othciwise 
any generalization is impossible 

Tlie above facts, especially when viewed in relation to the icccnt 
experiments on the conditioned icsponse, emphasize tlie need foi 
incieasing genetic study by pushing investigations furthei and fur¬ 
ther back into the individual life cycle, i.c , the need foi expeii- 
mental investigation of prenatal behavior equipment Many re¬ 
actions undoubtedly begin befoie birth since tiiey aie piesent even 
in individual organisms born piematurcly Much is to be expected 
from future experiments in. the field of picnatal conditioning. Tlic 
term “matuiation" has often been used in this connection, IniL it 
IS the writei’s contention that although the tcim mav well he applied 
to the meie development of morphology, it usually is hut a pool 
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excuse foi psychological ignorance, since when the actual operative 
factors contributing to the behavioi in question aie known, the term 
IS no longei applied. 

It is obvious that along with universal interest in genetic de¬ 
velopment would come the constiuction of techniques for measuiing 
such development. This reseaich has been done piimarily on the 
human infant, foi whom the work of Gesell (7) is typical The 
general plan has been to investigate the growth chaiacteiistics of 
the infant by means of a senes of standaidized developmental ex¬ 
aminations and by clinical case study, the standardization being suffi¬ 
ciently disci iminating so as to define ccitam significant individual 
diffeicnccs or deviations Rigid control of developmental observa¬ 
tion has been employed, including the use of photographic methods 
The use of the "shoi t-samplc technique” and of the "infant develop¬ 
ment lecoiding schedule” has given data on the monthly mcicments 
of development in Imman infancy, so that noimative summaries have 
become available foi vaiious age levels. 

All oigaiiisms aic under the necessities and limitations of growth 
Although the vast bulk of such mateiial has been on the liuman 
infant, a few attempts have been made to investigate tlie genetic 
development of other species. In icgaid to the study of infancy 
a‘. a compaiativc science, Gcscll (6, p 336) states. "In spite of 
the bewildciing diversity of the behavior traits of the young of 
widely vaiying species, it is not impiobable that there nio ccitnin 
orders of cmeigence and sequences of pattern which aie common 
to all” Gesell (p 340-'341) has compiled a developmental log of 
the golden eaglet, using the observations and photogiaplis of Mnc- 
pherson (20) Beginning with its powerful clutching reactions at 
the postnatal age of I week, the behavioi series piogrcsses to the 
fully developed hunting jcactions at the age of 12 weeks, at which 
time the eaglet is buffeted by the parents and diivcn foicibly fiom 
the home nest 

Many impoitant investigations have been made of the behavioral 
development of mammalian forms Mention can hcic be made of 
only a few of the moie outstanding and lepiesentative of these 
studies The intensive work of CoghiLl (4) upon the amphibian 
Amblyslowa is well known Aveiy (2) has expciimentally ic- 
moved embiyos of the guinea pig fiom the utcius at vaiious levels 
of matuiity, tlius dcLcimining the exact time of appeaiance of dit- 
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ferent reflexes. Tilney and his associates (28, 29, 30), in a highly 
elaboiAte approach to the pioblem oi behavioral development, especi¬ 
ally in relation to the functional development of the brain, have 
constructed schedules of the progiessive developmental piocess in 
several diffeient mammalmn species The methods cmploved em¬ 
brace direct observation, cinematographic lecording at noimal and 
ultra-rapid lates, as well as the intioduction of numeioiis experi¬ 
mental conditions and tests. The resulting "activity stieams,” which 
have already been leportcd for the albino rat, cat, and guinea pig, 
show the exact age levels at which various icflexes and basic reac¬ 
tions appear during the genetic cycle. Different activities are found 
Lo begin at difterent ages, and the oidei of appearance vai ics with 
the species. Nor should we neglect the iccent work of Coionios 
(5) on the development of behavior in the fetal cat. ChiUts ate 
presented showing the development of certain leactions at vaiioiis 
gestation ages, and depicting ccphalo-caudal development and the 
individuation of behavior in the extremities and special bodv areas 
Lastly, may we but mention the compiehcnsivc studies of Minkow¬ 
ski (22) on the embiyomc, fetal, and postnatal development of 
man 

In the higher chordates, the postnatal peiiod of immaturity be¬ 
comes n recognizable part of tlic organismic life cycle The char¬ 
acteristics of infancy among the higher mammals, especially the 
primates, aigue for an intensive compaiativc study In fact it is 
in the monkeys and apes that one can best investigate the psycho¬ 
logical homologues of human behavioral development Scliultz (26, 
p 61) says. 

The problems of human ontogeny and phylogeny will never 
be solved by the study of man alone, but are largely dependent 
upon new and more adequate data on the growth and evolu¬ 
tion of all the pninoie^ Since any phylogenetic change has 
to affect primarily the processes of growth, additional informa¬ 
tion on the developmental changes in monkeys nnd apes la one 
of the first requirements for .1 thorough appreciation of the 
peculiarities of human giowth, which have separated man 
and the anthropoids 

Definite data in regard to the natuial life histories of monkeys 
and apes are surpiisingly meagei Yerkes (42), pcihaps moie 
than any other one, has stressed the psychological importance of 
this field of study, although Hartman, Scliultz, and otlicis have 
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approached the problem ftom the viewpoint of developmental moi- 
phologv and physiology It was pointed out at an early date that 
a comparison of the life histories of monkeys and apes seems to 
emphasize the significance of the piolongation of human infancy 
In 1869, A R Wallace (35), for example, compared tlie behavior 
of a young haie-lip monkey {Macatns cynomolgus) with that of 
a baby Mias, or oiang-outang, which he had captuied in the Malay 
Archipelago, pointing out the contiast between the i datively help¬ 
less Mias and the moie fully developed monkey. 

Among the earliest and most complete observations upon the 
young monkey are those of Cuvier. Brchm (3) gives the follow¬ 
ing quotation from Cuvier. It gives an interesting but antluopo- 
morpliic picture of the development of an infant ihesus macaque, 
in Its intimate inteiactions with its mother: 

Immediately after both ehc young Bunder (M rhesus) 
clasped Jiimself to his mother’s breast, holding to her hair >vith 
nil four hands and seizing hci nipple m his mouth For four¬ 
teen clays he did not leave his mother’s breast. He remained, 
always in the same position, always ready to suolde, sleeping 
when the adult sits down, yet clinging fast to her even in sleep 
He released one nipple only when he wished to grasp the oihcr, 
and so the first few days of his life passed without his having 
made a single movement except those of the lips, to suclc, and 
of the eyes, to look about Like all apes he was born with 
open eyes, and it seems that from the first movement he was 
able to distinguish his surroundings, for lie followed every 
movement about him with his eyes 
It is impossible to describe the caic which the mother took 
for everything which concerned the feeding and the safety of 
her newboin She appeared always intelligent, ami so cavUiovis 
as to compel admiration The slightest noise, the least move¬ 
ment aroused her to watchfulness and to anxiety foi her young 
one, not foi heiself, foi she was accustomed to men, and had 
become quite tame All hei movements wcie pcrfoimed with the 
gieatest dexteiity, yet never so that hei suekling could have 
come to any harm The weight of her young one seemed in no 
way to hinder her movements, and no diffcicncc in hci dexteiity 
or activity was noticeable But indeed it was appnient that she 
took great cnic not to strike hci baby against anytiung Afiei 
about fouitccn days he began to leave his mother and showed, 
even in his fiiat steps, a dexterity and strength, the more aston¬ 
ishing since ncithei piacticc nor expciicncc could account fur 
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It The young Bundei, from quite the beginning of his active 
life, climbed the uptight wire grating of his cage and scrambled 
up and down at will; he made also a few steps on the stiaw, 
sprang voluntarily from the height of his cage, alighting upon 
all four hands, then against the giatmg up which he chmbccl 
with the case and rapidity which had been noted in the nclult. 
The mother followed cvciy movement of liei child with the 
greatest anxiety and seemed always ready to wnid off any 
harm from her loved one Later she sought, from lime to 
time, to relieve herself of the burden, but always remained 
wntthful, and at the slightest sign of danger snatched him 
up immediately. The slightest touch of her hand was also a 
signal to her ready pupil to return, and he would iiibtnntly 
take hia accustomed position on his mother’s breast The leap' 
mg and play of the little animal became more perfect as his 
strength increased. I hove often observed his merry gym- 
nasbes viuh the greatest dcUght and can attest that 1 have 
nevet seen him make a false movement, or fniJ to take measure 
of and reach the point for which he aimed. The little npe 
gave me certain evidence that he could estimate distance and 
control the requisite degree of strength for each of his leaps 
From the first moment he knew his natural movements and 
how to accomplish by them what another animal, even though 
possessing the intelligence of a roan, could hove done only 
after countless trials and long continued procticc Here, in¬ 
deed, one may ask; What can wc say in explanation of the 
actions of anSmaUf 

Aftei about six weeks a stronger nourishment than milk 
was necessary to the little ape, and here appeared n riew phe¬ 
nomenon Both animals showed a dilfeient aspect of their 
mental processes The mother whom we saw before occupied 
with the most, loving care for hei offspring, who earned him 
constantly hanging to her body and breast, and of whom one 
would believe that, driven by maternal love, she was ready to 
give him the last hite from her own month, the same motJici 
did not allow htm to touch the slightest bit of food offered 
to him As soon .as the keeper had given them bread and 
fruit she took possession of it, thrust the young one away 
when he wished to eat, and hastily filled her cheek pouches 
and hands, so that there was nothing left for him. It would 
be a mistake to believe that n nobler motive thnn gluttony 
impelled her to do this act. She could not have wished to 
force the young one to suck, for she had no more milk, no 
more could it have been care lest the food should be in- 
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juiious to him, foi lie ate it greedily and tluivcd on it Ilimgcr 
now soon made him very bold, venturesome and nimble He 
could no longer be dttven back by the mother's blows, and in 
spite of everything that she could do to keep hci child at 
a distance and keep all for herself, tlic young one was always 
sly and quick enough to snatch one or anothei hit of food 
and to bolt it behind her back and as fai from her ns pos¬ 
sible This foresight was by no means unnecessary, for several 
times the mother lan to the furthest coinei of the lOom in 
order to snatch back the food from her child In order to 
ward off the results which must follow this unmotheily be¬ 
havior we provided more supplies than the mother could cat 
or conceal in her mouth and in this way the baby was pro¬ 
vided for Thcicafter he lived m good health and was fos¬ 
tered by his mother so long as he did not Inteifcie with her 
food He distinguished rathci well people who fed or petted 
him. He was always good-natuicd and, of the ape char¬ 
acters, showed only playfulness and agiluy. 

Anothei early anecdotal sketch of the infant macaque, in its 
natuial habitat, is that of Ram Bramha Sanynl (23) ■ 

The young monkey after birth attoches itself to its mother, 
and wilt not leave her for nearly a month, the mother nurs¬ 
ing the young nil the time with the utmost solicitude, aftet 
this time it will make little excursions on its own account, 
but is careful not to stray far, and at the slightest sound or 
movement it seeks icfuge with her The mother is unre¬ 
mitting in her vigilance over her offspring and in its personal 
wants and appearance Compaicd with an orang-outang of 
the same age, a monkey is more helpful anil intelligent, and 
m fact all its instincts arc strongly developed at a compara¬ 
tively early age In about a month the young one begins to 
pick up giain and other food, and then the struggle for life 
soon begins, and the mother and the young one commence to 
fight over their food, although their natural instincts bind 
them to each other at other times 

Kviroda (18) has rcpoited a biicf investigation of the physical 
and senson-motor organization and development of a newborn 
Macaca inn {M cyuo7noIgiis) monkey. Relevant mateiial fioin 
this study will be considered below. 

Lashley and Watson (19) have presented the di.aiy of the growth 
and behavioral development of a young Macacus rhesus monkey 
The animal remained with its mother in captivity, and the observa- 
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tions covered a period of four months, dating from birth Gesell 
(6, p. 345) has taken these data and recapitulated the course of 
development in tabular form. In drawing up this table, Gesell 
has assigned the approximate age at which a comparable motor 
ability or behavior event occurs in the life cvcle of an avciage 
luiman infant, basing the age assignments on his noimative data 

Tinklcpaijgh and Hartman (11, 32, 33), in a senes of three 
investigations, although piimanly interested in the beliavioial as¬ 
pects of paituntion and the behavior and caie of the newborn, have 
nevertheless presented much lelevant and important mateiial on the 
actual behavioral development of the young rhesus monkey itself, 
in its constant relations and interactions witli its mother. These 
studies, together with that of Lashley and "VVatson, lepiesent the 
most compiehensive work in this field to date Only stiictly “noi- 
mal” development was studied, since the infants were never segre¬ 
gated or isolated from the mother. "We shall have occasion to 
make frequent icference to this material when considering the le- 
sults of the present investigation. 

The question of the comparative aspects of infancy in pumates is 
an old one, for interest has always centered in the extent of the 
influence of domestication or in the degree to which civllizational 
stimulation deteimines the behavior of man or the higher animals. 
Occasionally has the psychological question been reversed, as m the 
fictitious Tarzan of the Apes, Romulus and Remus, and Kipling’s 
Mowgli, and in the scientifically authenticated cases of It.iid’s "wild 
boy of Aveyron” (13), Kasper Hauser (34), and the "wolf chil¬ 
dren of India" (15, 27) Kellogg and Kellogg (16) have leccntly 
attacked this problem of “Nature vs Nuituie” by attempting to 
real an infant chimpanzee with a human child foi a peiiocl of 9 
months, giving both subjects the same stimulation and training, and 
lecording the respective leactions and behavioral development Thus 
there was a definite attempt at “humanization." 

One of the earliest repoits of an attempt to rear a primate in 
isolation is that of A R Wallace (35) mentioned above, who 
worked with an infant Mias or oiang-outang m the Malay Aiclii- 
pelago Since no milk was available, iicc-water was used, with oc¬ 
casional additions of sugar and cocoa-nut milk, the liquid being ad- 
ministeied fiom a bottle with a quill in the cork, although aftci the 
fiist few weeks more varied and solid food was employed. Wallace 
states: 
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When handled or norictl, it was veiy quiet and contented, 
but when laid down by itself would invatiably ciy, and for 
the first few nights was very restless and noisy. I fitted np a 
little box foi a cradle, with n soft mat foi it to lie upon, which 
was changed and washed evciy day, and I soon found it neces- 
sniy to wash the little Mina ns well Aftci I had done so a few 
tunes, it enme to like the upeintion, .and as soon ns it was dirty 
would begin crying, and not leave off till T took it out and 
earned it to the spout 

Foi the fiist few days itching dcspciatcly with all four hands 
to whatever it could lay hold of, and 1 had to be caicful to 
keep my bcaid out of its way, ns its fingers clutched hold of 
hair more tenaciously than anything else, and it was impossible 
to ficc myself witliout assistance When restless, it would 
struggle iiliout with Its Iiaiuls up in the uir tiyiug to find some¬ 
thing to take hold of, and, when it had got a bit of stick oi ing 
in two or three of its hands, ecemed quite happy Per wont of 
something else, it would often solve its own feet, .irtti aftci n 
time It would constantly ctoss its aims and ginsp with each 
hand the long hair that grew just below the opposite shouldci. 
Tile great tenacity of its ginsp soon diniinislicd, and 1 was 
obliged to invent some means to give it cxcicisu ant) strengthen 
Its limlis Fui this puiposc 1 made a short ioddci of thiec or 
foui rounds, on which I put it to hang foi a spiarter of nn hour 
at a time, At fiist it seemed much pleased, but it could not get 
all four hands iii a coiiifortubk pusitiun, and, after changing 
i^bout several times, would leave hulsl of one hand nftci the 
other, and diop on to the floor Sometimes, when hanging 
only by two hands, it would loose one, ami e.ro^s it tn the op¬ 
posite shoulder, giasping its own hair, and, as this seemed 
much more agieeable than the stick, it would then loose the 
otiicr and tumble down, when it would cross both and he on its 
hack quite contentedly, never seeming to be hurt by its niiinorous 
tumbles Finding it so fond of hair, I endenvoted to make an 
artificial mother, by wrapping up a piece of huffalo-skin into a 
bundle, and suspending it about a foot from the flooi At fiist 
this seeiTicd to suit il admn ably, as it could sprawl ils legs nboiil 
mid nlw.iya find some hnii, winch it grasped with the gieatust 
tenacity I was now in hopes that 1 had made the little oiphnn 
quite happy; and so it seemed for some time, till it began to 
icmcmbci its lost paiciK, and try to suck It would pull itself 
up close to tlic skin, and try about everywbete fur n likely 
place, hut, as it only succeeded in getting mouthfuls of hair 
and wool, it would be greatly disgusted, find scicnm violently, 
and aftei two or tliice attempts, let go altogcthci, 
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Another somewhat similar but unrecorded situation lias come to 
the attention of the writei. This is that of John T Benson, of 
Nashua, New Hampshne, American rcpicscntative of the firm of 
Call Hagenbeclc, Hamburg, Germany, relative to the rearing of 
an infant Macacus rhesus monkey, first in isolation, and then witli 
a group of chimp.anzees. The young animal was removed when still 
immature from the mother by Caesarean operation, after the inothei 
liad hanged herself Although anecdotal, the mateiial is not without 
value. In a personal communication to tlie writer, Mr Benson 
writes as follows • 

We took & cigar show case, and put an electric light in the 
humidor part of it This made a very good incubntoi The 
baby monkey w.ia kept in this from about two hours after it 
was born on May 20, 1533, until we sold it on September 
29lh This incubator had glass all around the sides and was 
kept on a little table about two feet away from the outside 
cage which wc use for training our young chimpanzees 
At birth, It was given a few drops of whiskey and milk 
diluted with water about every two hours. I'he next day it 
was fed with an eye dropper on cow’s milk diluted With w.iter. 

It was fed this way until it was sold. The last two weeks 
we had it, it was given a little cream of wheat with a spoon 
and a little ricc and tapioca pudding 
About the first week of Awgvwt, the maid, who had the care 
of It, took it into the chimpanzee’s cxcicismg cage. It was ac¬ 
customed to cling to the arm the same as a b.iby Rhesus luings 
onto its mother She could wash and clean out the incubator 
—the glass part—and change the little pillow wc had for it and 
do oil her work around the cage with the little thing clinging 
to her arm The fiist time she took u into the chimpanzee 
cage, It was sevei al minutes before the little thing would let 
go of her arm 

In a little while, I understand, the monkey started to move 
around with a loping motion, not walking on its hands and feet, 
but loping similar to a frog I saw it do this many many times 
In a few days, the maid decided to see what the amnllest chim¬ 
panzee we had would do with it, so we had botii of them to- 
together m tins cage For something like two mornings tlie 
chimpanzee was afiaid of it, but gradually became accpiaintcd 
with it From then on, the two were put together about luilf an 
liour every day, with the maid in attendance. This bnby mon¬ 
key always loped when it moved. About the last tliicc weeks 
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v?c had It, it walked on ita hmd lega with lU hands up , . 

. jt was bathed every morning just the same ns a baby 
would be. When the maid would be drying it and move it 
around, it was naturally stood on its hind feet This is a habit 
they have with oui chimpan/ccs in oidci to train them to walk 
erect The baby Rhesus teamed to come up for lus bath and 
knew when !t was feeding time and sucked its thumb. Tic got 
along splendidly with the thice baby chimpanzees we have heic. 

They pulled it around moic or less, but nevci huit it 

Anotlier such unpublished attempt at leanng an infant monkey 
in isolation was that clone undei the supcivision of Di E T Engle, 
of the Department of Anatomy, College of Physicians and Surgeons, 
Columbia Uiuveraity. Tlic infant was a female macaque, Doris> 
boin on May 5, 1932 Its mother, purchased fiom Baitels, New 
York City, nursed it for thiee days, after which she refused to claim 
or suckle it. Thus it was removed and kept in isolation from that 
time The length of gestation was unknown. This animal is still 
alive and in excellent condition, and Is at piesent housed with other 
members of the primate colony, aftei 1^4 ycais of isolation Daily 
behavioral development was not recorded, although icflexes were 
periodically investigated We shall have occasion, liowcvei, to point 
out below a few interesting similarities of reaction to those exhibited 
by the subject of the piesent investigation 

Perhaps the most complete study of pinnate development is that 
of Jacobsen, Jacobsen, and Yoshioka (H) on the development of 
an infant clumpanzee during her fiist ycai. This iiiiimal was born 
at the Yale Experiment Station in Oiangc Park, Florida, and the 
monogiaph includes detailed accounts of the habitat, dictaiy, and 
health, in addition to accounts of physical growth and bchavioinl 
development Due to illness and subsequent death of tlie mother 
15 days after parturition, the infant chimpanzee was kept isolated 
in the Station foi the first 15 days, after which it was taken to the 
residences of Stall members, although no attempt was made at 
‘'humanization ” From the nintli month until the end of the fiist 
yeai, the animal remained at the Experiment Station. 

Problem 

The piesent investigation grew out of an intcivicw witli Dr. Carl 
G Hartman, of the Department of Embryology, Carnegie Institu¬ 
tion of Washington, naltimorc, Maryland Both Di. liaitman and 
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the writer were interested in the feasibility of rcaiing an infant 
monkey from biith in complete isolation from its rnothcr and otlier 
members of the species Since a laige colony of matiiic monkeys 
was available, and since breeding was frequent and controlled, it at 
once appeared that the situation was ideal for sucli an attempt The 
wiitei IS under the deepest obligation to Di Haitman, both for Ins 
donation of a subject of known gestation pciiod, and foi the untiring 
suggestions and cooperation whicli he has given throughout the pres¬ 
ent investigation Acknowledgement is also made to Di C J 
Warden of the Laboratoiy of Compaiativc Psychology of Columbia 
University, where the study was cairicd out 

The subject of the present investigation was a male Macaca inu- 
hita 01 "Rhesus’* monkey, who was subsequently given tlie name 
"Kras” The animal was born in the Laboratoiies of the Depart¬ 
ment of Embryology, Caincgie Institution of Washington, Paltimoic, 
Maryland, being the son of No. 106 of that primate colony Birth 
occurred in the caily moining of October 9, 1932, after a peiiod 
of gestation of 167 days The infant was foicibly taken fioni the 
mother on the morning of October 12, thtcc davs after bath, and 
transported by automobile diicctly to New Yoik, where it has since 
remained in the Laboratory of Compniatlvc Psychology of Colum¬ 
bia University. Throughout the following onc-ycar peiiod with 
which this report deals, tlierc was no attempt at tuition, nor was 
the monkey reared as a pet In fact, contact with humans and other 
animals was kept at a minimum, involving only the feeding and 
observational periods 

It should be emphasi'ied that the task was atternptccl piimanly as 
an exploratory investigation or pioncci study, the object being to 
test the feasibility of reaiing an infant monkey in isolation, with the 
attending problems of diet, housing, and gencial caic All other 
purposes wcie subordinated to this primary aim. Obscivations of 
the more complex psychological behavior are thus often sketchy and 
fragmentary rather than final and conclusive, and will perliaps raise 
more questions than they answer. Since the infant did suivive and 
develop in a manner exceeding all expectations, the primary purpose 
of tlie study has been realized, and we can look forward to the future 
utilization of the infant Macaca viulatta monkey in an attack upon 
many of the intriguing problems of psychology, only a few of wliich 
have been mentioned in the preceding section. 
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Habitat 

The infant monkey leached the Columbia Laboratoiy on the 
afternoon of October 12, havmR been transpoited by automobile 
from Baltimore in a standard albino rat cage, x 11^ x 

inches, with hinged front of y^-incl\ wiic mesh Several sheets of 
paper toweling weie placed on tlie door of the cage, over which was 
spread a layer of heavy cotton batting. Loose pieces of cellucotton 
were laid on top to catch uiine and fcccs This cage, m which the 
monkey remained for the first week, was situated m a sepaiatc room 
of the laboiatory, adjoining but isolated fiom the regular piimate 
quarters At night the cage door was covered with cloth in oidcr 
to maintain a constant tcmpeiatuie On the coldest nights, addi¬ 
tional warmth was obtained from a 40-Watt mazda bulb. This 
was seldom neccssaiy, however, since dmrn<il variations in tempera¬ 
ture were small, due to the presence of heat in the laboratory at 
all times. 

On October 19, Kias was traiisfcncd to the standard rabbit oi 
guinea pig cage, 22 x 30 x 24 inches, with top, hinged front, and 
part of the sides of 1-inch diamond mesh. The toweling, cotton 
batting, .tnd cellucotton were used as before On December 4 
the batting and cellucotton were icmovcd and the regular sawdust 
tray inserted in the bottom of the cage A wooden shelf, 1 foot 
wide, was also inserted in the rear of the cage, approximately 5 
inches fiom the floor. On Fcbruaiy 18, this shelf was icmovcd, 
and the regulation 34-inch galvanized grill fiooi was inserted into 
grooves above the sawdust floor pan. The entire cage was subse¬ 
quently transferred to another room which admitted of direct sun¬ 
shine and which was also more accessible to laboratory workeis, 
with attendant increased visual stimulation for the animal, 

Finally on March 11, the monkey, then over 5 months old, was 
transfer! ed to a standaid monkey cage in an isolated part of the 
primate room. This cage was 28 x 35^^ x 34 inches, witli a front 
door of 1-inch diamond mesh, and with wooden shelf 18 inches above 
the floor A 34-mch galvanized giill floor was situated above the 
sawdust floor pan This cage thereafter constituted the animal’s 
peiinanent quaiteis 

In addition to the batting, cellucotton, .ind wooden shelf men¬ 
tioned above as .iccessoMcs wilhiii the cage fioin lime to time, the 
following objects weie also available to the animal A linen towel 
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was often inserted through the grating on the side or top of the 
cage, so that the development of climbing and swinging reactions 
might not be prevented or impeded A round hardwood ball, \Yx 
inches in diameter, was available periodically fiom the second month 
The rubber nipple from the nuising bottle was often retained in 
the cage for teething oi manipulation, as was the milk or food con¬ 
tainer at a later date The above, together with the food itself and 
the observer’s hand and fingers, were the only extraneous manipu- 
latorv stimuli with which the infant was normally confronted, with 
the exception of the brief observation periods, when other objects 
and animals weie employed. The subject eiijoved a daily 30-minutc 
period of Sunlamp stimulation throughout the year. 

Dietary 

Although Kras had been stickled by his mother during the first 
three days of life, no umisual difficulty was encountered in the intro¬ 
duction of artificial feeding. The development of feeding reactions 
will be considered below A general summary of the dietary and 
feeding schedule is given in Tabic 1 below 

The milk pieparation used during the first 4 months consisted of 
a 50% solution of evaporated milk and pure water, sweetened witli 
sugar The orange juice for these periods was likewise of 50% 
strength, and was strained and sweetened. From the fifth to sev¬ 
enth month, pasteuiized cow’s milk was employed. For the eighth 
month and following periods, milk and eggs were mixed in the pro¬ 
portions of 2 eggs per quait of milk All milk preparations were 
heated befoie use. 

During the first 7 months, Mead’s standardized Cod Liver Oil, 
biologically assayed for anti-nckets Vitamin D and anti-xerophthal- 
mia Vitamin A, was used. The dose Wcis 1 teaspoonful per day 
for the first 2 months, and on alternate days from months 3 to 7 
Beginning with the eighth month, a cod liver oil preparation was 
employed, made from Squibb’s Adex Tablets, with Viosterol, 10 D, 
powdered and mixed with Lactophos (bone meal), The evening 
ration of banana was partially slit longitudinnlly and a small amount 
of this powder sprinkled inside In this way, the compound could 
he admmisteied daily without any trouble or inconvenience what¬ 
soever. 

Solid foods could no doubt have been admmisteied earlier, but it 
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TABLE 1 

Dietary and Feedikc Scheduie 


First Moiit/i • 

A M 

S 00 

Warm watcj 



9 00 

Milk 



11.00 

Oi ange juice 


P.M. 

1*00 

Milk 



3 00 

Orange juice 



5 00 

Milk 



8 00 

Orange juice 



11 00 

Milk 

Second Month 

A M. 

8 00 

Milk 



11.00 

Milk 


P M. 

2 00 

Oi nnge juice 



5 00 

Milk 



8 00 

Orange jtiicc 



U 00 

Milk 

Thud and 

Fourth Months 

AM 

8*00 

Milk 



12 00 

Orange juice 


PM 

S 00 

Ceic.ll (Farina, Cream of Wheat, 




Oatmeal) 



11 00 

Milk 

Fifth to 

Seventh Mouth 

AM 

8 00 

Wholewheat bread 



10 00 

Milk 


P.M. 

1 00 

Orange juice 



C 00 

Milk 

Eighth Month 



Standnidi/ed Columbia Weekly 

and folloiuings 



Feeding Schedule for Monkeys 



8 00 A M. 

J 00 PM 

6 00 PM. 

Monday 

Milk & ligg^ 

Boiled nee, Celery 

B.inana 

Tuesday 

Milk & Eggs 

Boiled potato, Beet 

B.inana 

Wednesday 

Milk & Eggs 

Wholewheat bread, Lettuce 

Banana 

Thursd.iy 

Milk & Eggs 

Boiled rice. Spinach 
Wholewheat bread, Celery 

Banana 

Friday 

Milk & Eggs 

Banana 

Saturday 

Milk & Eggs 

Boiled ^weet potato, Carrot 

Banana 

Sunday 

Milk & Eggs 

Wholewheat bread, Lettuce 

Banana 


Also small amounts of nppit, orange, taisiii, sunflower seed, and peanuts 


was deemed bettci noL to intiocluce them so soon The above sched¬ 
ule was compiled both fiom picliininary study and consultation and 
fiom empirical expcrimcnt.ition It piovcd extremely satisfactory, 
for at no time did the animal suffer fiom bcveie di.uihea oi show 
any pathological symptoms. 
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During the first 4j4 months (from October 12 to Fcbuiary 17), 
the milk and orange juice preparations were administered by means 
of a 4-ounce Pyret glass nursing bottle with attached small size 
Santro rubber nipple. Subsequent to this time, the millc was drunk 
(at first "eaten”) fiom a small aluminum pan The ceieals fed dur¬ 
ing the third and fourth months weic eaten from a saucci, whereas 
the solid foods wcie eitlier taken diiectly fioin tlie flooi of the cage 
or from the hand of the experimentet. More will be said below 
conceining feeding behavior. 

Discussion of Results 

Since space will not permit inclusion of all daily observations, and 
since the notes on many phases of development are at times neces¬ 
sarily superficial, an attempt will be made mcielv to summaii'/e a few 
of the more important findings It is obvious that at the beginning 
of such an expeiimcnt little is known of what may follow, and the 
investigator can but do his best to obscivc the vaiiable and ever 
changing panoiama of behavior. At the conclusion, he can glance 
back over the data, note the development of certain leaction systems, 
and draw any inferences oi interpretations which seem justified in 
the light of actual lesults In the following discussion, many data 
aie incomplete and unconvincing, and many omissions will necessarily 
occur Repetition and overlapping will also ciccp in, since manv 
of tlic observations bear on moie than one topic It is only hoped 
that these meager results will stimulate fuithei lesearch Discus¬ 
sion of the results has been divided into three sections, including (1) 
Physical Development, (2) Sensorimotor and Simple Bcliavioral 
Development, and (3) Complex Behavioral Development Tins 
classification, particulaiiy of the last two topics, is more oi less aibi- 
traiy, and is used solely as a matter of convenience 

1 Physical Devehfunent. The period of gestation of the subject 
of this investigation was 167 days, 3 days more than the figuie of 164 
days given by Hartman (1932, 30 cases, cf 10) as the aveiagc dura¬ 
tion of picgnancy in the rhesus macaque, but well within the usual 
range of the species On Octobei 10, the day aftei birth, tlie infant 
weighed 420 grams. This coi responds closely with the findings of 
Schultz (10), who reports that the newborn Macaca viulatta weighs 
between 330 and 600 giams, accoiding to rccoids on 12 male and 
12 female living newboins This weight is ordinarily fiom 6 to 10% 
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of the weight of the mother when not piegnant, although the pro¬ 
portion IS somewhat Jiigher in small mothers timn in large ones The 
(lata of Schultz (10, 24) show that on the avciage, the weight at birth 
becomes doubled at the age of 5 months and quadrupled at the age of 
l5 months Tliis conclusion also holds foi the lesults of tlic present 
study. Table 2 shows the average weight of the subject foi each 


TABLE 2 

AvrR/iGP WrrKiY Weight Duriho thp First Year 


Age* 

Avei age 
welglit 
(grams) 

Age* 

Average 

weight 

(grams) 

Age* 

Average 

weighr 

(grama) 

Age* 

Average 

weight 

(grama) 


422 

14 

797 

27 

983 

40 

1152 

2 

441 

IS 

826 

28 

1042 

41 

1169 


461 

16 

8S4 

29 

1064 

42 

1177 

4 

487 

17 

887 

30 

1077 

43 

1208 

5 

SOS 

18 

912 

31 

1082 

44 

1219 

6 

S38 

19 

933 

32 

1042 

45 

1272 

7 

573 

20 

951 

33 

1081 

46 

1324 

8 

629 

21 

938 

34 

1114 

47 

1361 

9 

6S1 

22 

1001 

35 

1139 

48 

1432 

10 

683 

23 

1036 

36 

1160 

49 

1483 

11 

716 

24 

972 

37 

1153 

50 

1470 

12 

739 

25 

1000 

38 

1139 

51 

1496 

13 

780 

26 

988 

39 

ms 

52 

1580 


^Successive 7'dny pcitods 


successive postnatal 7-day pciiod of the fiist year. Daily measure¬ 
ments wcie taken for the first 27 weeks, aftcj which the number of 
leadings vaiied between 2 and 4 per week The figures picscntcd 
aic the aveiages of the readings taken fot each successive week. 
These data aie presented giaphically in Plate I. 

Schultz has found that at all ages, the body weight varies to a 
surpiising dcgice fiom animal to animal, A glance at the giaph, as 
well as inspection of the daily iccoids which ate not liere included, 
shows that the same animal vanes in weight from time to time Thus 
theie arc intia-individual as well as intcr-mdividual weight vaiia- 
tions Attention has already been ciillcd to the extremely lapid 
gain in weight of the subject. Tlie cuivc, of whicli each point is 
a composite of several iccoids, ncveiihclcss sliows suijiiisinglv little 
variation foi the fiist 5 months and foi the last 3 months of the 
first vcai Such regulanty would seem to indicate that the ilictaiy 
and otlici such factois weie lehuively well contiolled Whclhei 
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PLATE I 

Average Weekly Weight During the 
First Year 


the van.ibility is due to chance factors oi to some organic pioccsscs 
cannot be detcimined More cases are needed, as well as more inti¬ 
mate and detailed analysis of physiological and anatomical con elates 
Since the piimaiv interest of this papei is that of behavioral latlier 
than physical development, few other morphological indices need be 
included. Schultz lias devised a standardized technique for measui- 
ing the outer body of living or dead primates. The mcasuiemcnts 
themselves, together with the proportions calculated from these meas¬ 
urements, have been desciibed in detail in a special paper by that 
investigator (25). Various bodily dimensions aie lecorded, includ¬ 
ing sitting height, tail length, trunk height, chest circumference, 
chest breadtli, chest depth, shoulder breadth, hip breadth, total 
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lower-limb length, thigh length, leg length, foot length, total upper- 
limb length, uppei-aim length, foie<iim length, hand length, head 
length, head breadth, head height, aveiage head diametci, total face 
height, and face bieadth, togethci with various calculated propor¬ 
tions. 

Schult'z has found that the limbs giow fastci than tlic tiunk be- 
foie biith, but more slowly than the trunk during postnatal life, 
this fact being demonstrated by the propoitions between the total 
limb lengths and the trunk height After biith, Kras showed a dis¬ 
proportionately large head and ears, and the hind qiiartcis were con- 
sidciably smaller than those of the adult monkey These data coi- 
roboiate those of Lashley and Watsgn (19). The infant’s body was 
coveied with hau at biith, distributed as m the adult, and iich 
brown in coloi. I3y the end of the fifth month, the hau on the head 
had parted longitudinally down the median line. The wiitcr has 
frequently noticed this occuricncc m othei young monkeys The 
face and undci suifacc of the hands and feet wcic baic and biownu.li 
icd in color The fingernails were shoit and light pink The face 
was covered with the chniacteristic deep wnnklcs, which became 
gradually less pronounced both in number and degree. The testes 
remained undcscended during the entire year, but visible in the 
canal some distance above the sciotum. In thicc cases lepoitcd by 
Schultz (25), 3+ months was the earliest time of descent of cither 
testis, although both testes wcic back in the canal at the age of 38 
months. “The permanent descent appaicntly docs not take place 
before the middle of the sixth year ” 

Hartman (10, piefacc, vm) has pointed out that “up to the pres¬ 
ent time there have existed no icliable data foi estimating even 
approximately the age of monkeys” Schultz (10) contends that 
sucli an estimation should be based not upon one vaiiable such as 
weight alone, but upon weight and seveial other dimensions, in 
combination with the dentition. Thus aside fiom the aforemen¬ 
tioned bodily characteristics, ossification of the bones and calcifica¬ 
tion and euiption of the teeth aic to be consideicd if we arc to get 
an adequate picture of the developmental status of an animal of un¬ 
known date of buth. The ciuption of the teeth is itself an cxticmely 
variable process, however For a ciiteiion of ciuption, Schultz has 
used the time when the tooth has cleaily piciced the gum, wlicicas 
Marshall (10), using X-iay evidence, has defined eruption as emei- 
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gence from the jaw-bone Table 3 gives tlic sequence and times of 
eruption of the deciduous dentition in the subject of the present 
investigation, The criterion of Schultz was employed. 


TABLE 3 

Sequencf and Age or Eruption or rnr Deciduous Dentition 


Sequence Tooth 


Age of eruption 

1. 

Lower middle incisor 

• « • • 

3 

weeks 

2 

Upper middle incisor . 


3 


3 

Lower lateral incisor 

. 

S 

<r 

4 

Upper lateral incisor 




5. 

Uppei canine 

. • ■ 

13 


6 

Lower hrst molar 


wA 


7. 

Lower canine 

, 

WA 


8. 

Upper first molar 

, , 

15 

•i 

Q. 

Lower second molar 

• 1 * « 

24A 


10 

Upper second molar 

. 

26 

<( 

The 

above data aie of course 

not particularly 

accurate, due to 


the relative subjectivity of the criterion They aie sufficiently accu¬ 
rate for practical purposes, however, and aie similar to the lesults 
given by Schultz, being in most cases slightly higher than the reported 
average, although well within the range ot distiibution Schultz 
summarizes the results as follows; *‘All of the incisors erupt dur¬ 
ing the first SIX weeks, the canines and fiist molars arc added during 
the twelfth to fourteenth ivccks, and the second molars during the 
twenty-third to twenty-fifth weeks’* No permanent teeth eiupted 
during the fiist year, such teeth usually begin to appear in the twen¬ 
tieth month Thus, in conclusion, our data support the statement 
of Schultz (lO, p. 23, footnote) that "captivity doe^ not m any way 
influence the sequence of tooth eruption.” 

2 SerisonmoiQr and Simple Behavtoial Developvient Cor¬ 
related with the rapid growth in phj^ical chmactciistics was 
an even greater and more astonishing increase m general behavior 
equipment. Figures 1-12 (Plate II) illustrated the development of 
general body structure and gross behavior, while the remairung 78 
figuics deal with moie specific reactions. Reference will be made 
to appropriate figures from time to time. We sliall confine our 
consideration almost exclusively to the Macaco mulatta in the pics- 
ent section, since data on other primate forms would complicate 
rather than clarify the exposition. If inteiested, the reader can find 
compainble material for the chimpanzee m the study by Jacobsen, 
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Jacobsen, and Voshioka (14), «iiul foi this anti otlici inf t .i-luiman 
piiniates in tJic ^’oluine by Voikes and Ycikcs (41) Rclev.iiit data 
on the human infant aie itpoited bv CitscU (6, 7) 

'rinklcpauKb and Haitmaii (II, d2), sUuIyinji p.iituiiticm in the 
ihesus monkey, h.ivc desLiibed tlu* hillowinji bch.u loi.il f.ictois 
postiiic dm in};: labot, manual conpeiatiim of the luothei in dclivciy, 
cleaning of the baby, LonMiiiriptum ot tlic aftcibiith, disposal of 
nmliilital coid, absence of vocaliAatuin, dittcienccs between iniilti- 
paious and piiniipaious beliavioi, and indisiiliial dilteicnces and 
gcncial behavioial patterns in pailuiinoii 'riicv clsewheie (33) 
dibcusb, not only the behavioi of the inothci but also tlic icactions 
of the newborn infant witliouL intioduction of cxpciimciital factois 
^ueb as isolation oi scjxicgalion Peilmps <i bncf consulciatlon of 
then findings will be iclcvant I'liey sutc (pp 26^-266) 

Acdvily on ihc part of the l\pn.il iiioiiktv !»t«in*. as soon is 
It IS siinKienth ficc fiom ilic biiili c.'oi.'il lo make .in> foiin 
of inovcinoiu possible When tlit bc.'ul appt.iis, ibt c>es 
begin Co blink and ibe baUi gi\cs sbiill, pniing sotiiidsi llu, 
linns iciich out and sci/e bold of nnv object wiihni leaeli as 
soon ns tlioy me expelled At times it a|>|>cnis ibai tins be- 
liiWior actunlly aids in the process ot deliver}. Once a hodv 
IS ficc, the mother draws it aioiiiKl be‘faie hei and licgiiis the 
cleaning process At this time, the babv mdeilgcs in violent seiz¬ 
ing leactions with both hands and feet When it is uptuined 
It Struggles to right itself If held suspended in the an it 
grasps Its own hands and feet, one in the othen, oi seizes its 
own body If left on the flooi moiiiciitaiily . it siaiuls np 

and attempts to walk Dining, or soon aftci the cleaning pio- 
eess, the afteibirtli is dclncie-d and die inothci’s ntttnuon 
IS directed away fiom the bain z\t this unit tiic \oiing inonkes’ 
executes die behavior which is the most iinpoiiant fiom the 
standpoint of its snnnal Ihe mother may hohi the infant lo 
her bicast with one arm as she turns to this other actn it\ She 
does not otherwise dcteiminc the babv’s position relative lo hei, 
blit It oiieiils Itself toiraiil her in the veiitio-vcnlrnl lelatiuii- 
sliip and clings lightly nuh both haiuls and feel While the* 
baby is in tins position its mouth, whuh has been lonslnndv 
opening and closing, exploits thiougli the inotlicr’s fm iind liiits 
down upon any aica oi object yvhicli it tan icatli in lliis inan- 
nei During cht oral exploration the haby, (|siilc by neculent, 
it seems, tomes in contact svith the maternal nipple Onre this 
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relationship la established the newborn baby devotes most of 
Its wnkinf; hours clinging to the mother’s bicast with Iiands niid 
feet nml to the nipple with its mouth. 

Thus tlic infant macaque finds the nipple by tiial and eiior oi 
landom movements in much tlie same way as the maisupials, accoid- 
ing to Tinklepaugh and Haitman. The bchavioi, including the 
licking of the fetal fluid from the baby and the consumption of the 
afterbirtli by the mothei, ts regaided as a possible outgrowth of the 
mothei’s piepaituntional manual cxploiation of the genital icgion 
and the licking of the fetal fluids fiom the hands “The baby clings 
tightly beneath the mother’s breast either unaided or with the sup- 
poit of one of her aims.” The motlier picks through the infant’s 
fui, removing all foreign objects and drying fetal fluids “When 
Its fur is being picked tluough it lies quietly and permits itself to be 
turned over onto its side oi back, or have its legs oi aims stictched 
out or moved into almost any position The moment the fur pick¬ 
ing or body examination ceases, however, the infant attempts to 
light itself and to lenew contacts with its hands, feet, and mouth" 
Finally, bcfoic considering the data from the picscnt studv, let 
us see what significance has been attached to the above mentioned 
icactions. As to the biological importance of these behavior pntteins, 
Tinklepaugli and Hartman (p 282) point out that the fetal macaque 
IS undoubtedly pai.isitic and that activity in the noimal baby monkey 
may actually occui dunng the course of delivciy They continue. 

It mny rciich out with Us arms as soon ns they arc disen¬ 
gaged and seize hold of any objects in the immediate environ¬ 
ment. It is conceivable that the baby born in the native state 
might in this m.'inner siippoit itself and thereby avoid falling 
from its aiboieal birthpl.ice But this grasping behavioi serves 
stili another purpose in the scheme of things in monkeydom 
If the baby is to survive, it must secure nourishment from the 
mother The mother gives manual nid to the deliveiy of her 
baby, brings it up before her, and there licks the fetal fluids 
from Its body Regaidless of its sticngtii or weakness, factors 
commonly related to the conception-agc of the baby at birth, the 
mothei carries it with hci But the baby itself, by its grasping 
behavior, determines its position relative to tiic maternal breast 
It orients and holds itself in the vcntro-vcntral relationship 
It cxploics the mothei’s fur with its mouth and disc-oveis the 
nipple. Its behavior alone determines both how and when it 
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shall take nourishment. In other words, beliovlornlly, and from 
a nutritional standpoint, the baby suckles the mother, the moihcr 
does not nurse the baby In that scuac the baby remams 
parasitic even after birth 

The early sensorimotor {lcveIo)>mcnt of the infant Mocnca mulatta 
is so rapid and complete tliat the usual Stimulus-Test methods, -which 
must necessarily be employed, often fail to show exactly when the 
various modalities become completely functional. Since the moie 
exact, training methods of testing receptivity, such as the Condi- 
itoned-Reflex, Discrimination-Response, or Complex-Task proce¬ 
dures, cannot be used, the specific stimulus can but be picsented and 
the immediate gross oi specific response of the animal used as an indi¬ 
cator. In Table 4 below ate presented sensoiimotoi data from the 
present study together with those from the studies of Lnshlev and 
Watson (19) and Tinklcpnugh and Hartman (33), the latter in¬ 
vestigators giving data for 3 subjects. A considcrahlc amount of 
discrepancy m these results will be noted, although this is to be 
expected from the nature of the data and the method of observation. 
Had our subject been available for observation bcfoic the third day, 
more data on seveial points could have been obtained. 

Let us first consider visual receptivity. The pupillary in¬ 

volving constriction of the pupils to a flashlight stimulus, was first 
noted on the thud day (L. & W., 2 days; T. & H., 3, 2, 2 days, 
respectively). Tlie hd reflex oi vjinhnff response to random and to 
non-visual stimuli was first noted on the third day, the first dav of 
observation, although It was undoubtedly present prior to this time 
(L. & W.j 1 day; T. & H., I day). Such a reaction occuired at 
random, being frequently made to no apparent external stimulus, 
and was also experimentally elicited from the fust whenever contact 
was suddenly made with the face oi eyes. The hd leflex oj vjinking 
response to a Visual stimulus appeared, as nearly as could be detei- 
mmed, on the tenth day (L. & no data; T & H., 8 days in one 
of 3 subjects). Tinklepaugli and Haitman (p 278) state: 

Though all of the babies We obseived began to -wink during or 
very shortly after delivery, they faded to icspund in this man¬ 
ner on the bash of visual stimuli provided by objects moved 
rapidly toward or in front of their eyca. They did respond, 
however, whenever contact was made with the face or when 
the eyes were blown mto. 
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Visunl piDiuii movements were tested by slow movement of a 
flashlight stimulus across the infant's visual field, at vaiving dis¬ 
tances fiom the oyes Neither the eyes nor lieatl was turned to fol¬ 
low the moving stimulus until the seventh day (L. Sc W., 3 days; 
T, & H, llj 5, 5 days icspectively), Reachtttg o/ lefle'i qtasping 
at a visual stimiihis appeared at the age of 9 days (L. Sc W., 5 days, 
T. & H , no data). Visual disciimwation was very poor during 
the fiist two weeks Evidence showing that, even at 47 day? of age, 
visual discrimination was not commonly utilized in many cases will 
be presented in a later section dealing with feeding behavior (cf 
Figures 23-25). The present subject was not tested for jiys<nf;iMjis 
(L. & W, no data; T. & H.> negative results in all 3 subjects on 
rotation of the visual field, but positive results when the subjects 
tliembclves were rotated, the nystagmus appearing at the ages of 
llj 7, and 6 days, respectively). Thus our data, together with those 
of Lashley and Watson and Tinklcpaugh and Haitinan, indicate 
relatively slow development of the visual function in the Macnca 
mulatto. 

Reactions to patn and tacttle stmulalion, admimstcied by means 
of a needle and horsc-hair point respectively, wcic jirc^cnt on the 
thud day after birth, no observations having been made bcfoie this 
date (L. & W., 1 day; T & H., no data). Response to olfactory 
siimult^tioih bottles of camphor and dilute ether solution presented 
to the animal’s aostriU, occurred on the thud day and might have 
occurred sooner (L. & W., no data, T. & H , using oil of cloves, 
3, 2, 2 days, respectively). There were no tests of giistotoiy sensi¬ 
tivity, although It appeared from the thud day that the animal showed 
rough food preferences (L & W, no data, T. 6c H., no data) 

In the field of audition, the pinna lesponse was the fiist to be ob¬ 
served. This consisted of a sudden movement of tlie pinna of the 
extemal ear in response to a shaip whistle, the sound of a buzzei, 
or the striking of a steel bai, and was noted on the tliiid day and 
consequently may have been present sooner (L & W., no data, al¬ 
though a “slight unadaptivc response to sound” was lepojtcd at 2 
days, T, & H, 4, 2, 2 days, respectively). The sta) t } espouse to 
these auditory stimuli, including a definite but non-violcnt gcncial 
or molai reaction of the cntiie body, so characteiistic of the aveuigc 
monkey, was not noted until appiovimatcly the thirty-seventh dai 
(E. Si W., no data, T. Sc H., 18, 10, 7 days, icspectively) The 
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progressive sequence of development from the pinna lesponfec to the 
stait reaction was not noted m the present subject Tinklepaugli 
and Haitman (p 278) leport a “stcpwi'^e” transition from the pinna 
to the stait responses as follows “Fust there was ear movement; 
second, ear and head; third, ear, head and foic limbs, and finally, 
after intervals of from 5 to 14 days, the start response involved the 
entire body ” 

In Table 5 below will be found fintlier data on the appeal ance 
of scnsoiimotor and simple bchavioial lesponses, This table should 
be regarded as a continuation of Table 4 into the more piedominantly 
motor or reactive fields of behavior. 

A laige pcicentage of the time of the young infant was spent in 
sleeping, which was first observed by the writer on the thiid day 
(L. & W, 1 day; T. h H., 1 day) Ycikes and Yeikes (42), after 
leportmg that sleeping nests oi beds arc not constiucted by the lemur, 
monkey, gibbon, or siamang, wbcieas all thicc types of gicat ape 
rcgulaily build sucli nests, continue (p. 564): 

Monkeys ordinarily sleep in sitting posture, supported or 
stabilized by liands and feet, whereas orang-outang, chimpan¬ 
zee, and got ilia, like man, lie completely relaxed on back oi 
side, often with the head pillowed on one or boili arms 

Tinklepaugli and Haitman (p. 274) describe the sleeping be- 
havioi of the aveiagc infant macaque as follows* 

The babies, like human infants, devoted a good part of their 
onily days to sleep If the mothcis wcic extiemely weak, they 
lay stietched out on their sides, with their babies lying at their 
breasts If they weie strongci, the mothers slept in a sitting 
position and the babies supported themselves at the breast with 
theic own hands and feet, cither with or without aid o£ a 
mother’s arm The belter-developed babies slept either with 
the recently discovered nipple in their mouths, or with their 
heads drooping slightly against the mothers’ breasts 

Duiing the early days Kras slept with all four exticraities tightly 
clutching the cotton batting on which he lay. Latev, howevci, when 
tiansfeircd to a cage containing a board shelf, he slept with the 
body bent foiwaid, the legs flexed and diawn up undci the body, 
and the aims extended outward and forward to foim a cushion for 
the licad 

Yaiuntng was not observed (L & W., no data; T & li , 1 day) 
Coughing and choking were noted from the thud day, especially aftci 
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the too rapid ingestion of milk or orange juice (L. & W, no data; 
T. & H., 1 day). Sneezmff was at no time observed, possibly be¬ 
cause the animal was free from adequate stimuli, such as drafts, 
foieign particles in the air, or hair of the mother (L. & W., 1 day, 
T & H , 1 day). We have stated above that the lid reflex or wink- 
tng 1 espouse to a non-vtsual stimulus was present from the third day 
(L. & W., 1 day, T & H., 1 day) 

Behavior which may be characterized as rnouthtngj muzzling, 
hiiing, and oial exploiation was very commonly exhibited by our 
subject from the third day (L. & W., 1 day, T & H , 1 day). 
During the first few days of observation Kras was continually push¬ 
ing his face into the cotton batting on which he lay, and the mouth 
opened and closed periodically during this oral exploration. This 
mouthing reaction was undoubtedly present on the first day after 
birth, and was probably a lesponse to tactile stimulation of the face, 
lips, inner mouth and gums. Tinklepaugli and Hartman (p. 267), 
after describing the infant macaque in nursing position on the ventral 
side of the mother, state that "its mouth, which has been constantly 
opening and closing, explores thiough the motlicr’s fur and bites 
down upon any area or object which it can reach m this manner” 
and in this way finds the nipple. 

This mouthing or biting response leads to the subsequent develop¬ 
ment of sucking reactions, which did not appear m the subject of the 
present investigation until the tenth day, at which time Kins sucked 
the finger of the experimenter (L. & W., 1 day; T & H , exact 
time of appearance unknown). The writer is of the stiong con¬ 
viction that Lashley and Watson have erroneously assumed that 
since their subject nursed fiom the mothci on the first day, sucking 
movements must have been present This is obviously false, for we 
shall point out in the discussion of feeding behavior in the next 
section that sucking movements are a later acquisition, being devel¬ 
oped as modifications of the original mouthing and biting responses 

Crying or vociferation was noted on the third day, the first day 
of observation (L. & W, 1 day, T & H., 1 day), and was surely 
present at birth. Tinklepaugh and Hartman (p. 265) maintain that 
when the head of the typical monkey appears from tlie birth canal, 
“the eyes begin to blink and the baby gives shrill, piping sounds.” 
Tile stimulus to and patterning of such behavior will be discussed 
in connection with the topic of emotional behavior in the following 
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section Mention might here be made of a recent cinematographic 
study by Gilmei (8) m which the following spontaneous responses 
of tile newboin human infant were isolated and lepoitcd* ciying, 
sneering, clutching, mouthing, opening mouth, yawning, chewing, 
sucUing, smiling, and other miscellaneous reactions such as isolated 
limb movements, lubhing the face, vomiting, hiccoughing, and fiowH'- 
ing and wrinkling of the forehead Gilmei contends that the infant 
exhibits laige patterns of reaction from which the individual re- 
spon<ies must be isolated, and that classification, such ns the above, 
is necessarily incomplete and selective 

The serniih lefiex oi saatching reaetton first appealed on the 
ninth day (L & W, 11 days, T & H, 7-14 days). The activity 
was poQily coordinated at fiist, and was largely restricted to the leg 
legions. By the fouiteenth day, the scratching lesponsc liad become 
perfected, and the infant macaque ficquently sciatched all parts of 
the body, including the head and chest Lashlcy and Watson (p 
120) describe the fiist scratching reaction of their subject as fol- 
lows- “7'lie hind foot alone is used, scraping clumsily at his back 
and head The movements are slow and unceitain” They state 
that this reaction, established loughly dining the second week, 
"bciame perfected by the fouith Tinklcpaugh and Hartman (p. 
280) make the following comment* “Awbvaid attempts to scintch 
the head or shouldcis with a hind foot appeared duiiiig the second 
week. TJji'i activity, though thought of as being entirely reflev in 
natuie, was usually unsuccessful at first, and was not peifoimed 
smoothly and with readiness until after iiumcious repetitions extend¬ 
ing over 10 or 12 days” It is inteicsling to note that sciatching 
activities in the picsciit subject giadually diminished aftei the twen¬ 
tieth day, so that fevy of such reactions were noted subsequent lo 
tile fourth week. 

Another elementary reaction, commonly exhibited by animals le- 
gaidless of their phylogenetic status, is the ughtnig reflex Kias 
exhibited this response on the third day, although it was unques¬ 
tionably present at biith (L. ^ W, no data, T & H, 1 day) 
Figure 64, to be used below in anothci connection, shows the infant 
macaque in the middle of this pattern of behavior Note the pai- 
tially extended legs, the aims extended over the head, the twisting 
of the neck and head to one side, and the maikecl extension of the 
toes. Although present at the eailiest stages of development, tin’s 
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reaction underwent marked improvement, with loss of useless and 
uncooidinated movements, and consequent reduction of time requiied 
to complete the righting jesponse. 

TJie ff)aspmff )eflex, clulchuiff oi cltufftn/f response was exhibited 
bv the subject on the third day and no doubt was maikedly present 
at birth (L. & W., 1 day, T & H., 1 day) In fact Tinklepaugh 
and PInjtman (p. 262, 285) report that this behavior is commonly 
present during the couise of delivery, the infant reaching out with 
Its arms as soon as tiiev arc disengaged from the bnth canal and seiz¬ 
ing hold of any objects in the immediate environment That ade¬ 
quate opportunity to “practice” such behavior commonly occuis in 
the average infant macaque is illustrated by the fact that in the 
undistmbed situation the mother usually sleeps m a sitting position 
while the baby supports itself at the bieast with its own hands. The 
above investigators icpoit (p. 274) that when the mother would 
climb down to the floor to secure food, the infant would often re¬ 
move Its mouth fiom the nipple and straighten out its aims and 
legs so that it hung “pcndously” under the mother. It will be re¬ 
called that Cuvier (3) repoited that the infant macaque, which did 
not leave the bicast foi 14 days, would release one nipple only to 
grasp the other. Similarly, the young ihcsus desciibcd by Ram 
Bramha SAnyal (23) clung to the bieast foi neaily one month 
Lastly, tlie leader will recall the testimony of Wallace (35) that 
his infant orang-outang frequently clutched his beard with enormous 
strength, or clung tightly to a stick or lag, as well ns to the artificial 
“mother” which he constructed of buffalo skin 

Wc can definitely state that one of the most outstanding and per¬ 
sistent behavior patterns exhibited by the piesent subject during the 
eaily stages of development was that of contact-seeking and the seek¬ 
ing of bodily support This finding substantiates the results of 
Tinklepaugh and Hartman, and proves without question that these 
reactions illustrate the most basic “drives” of the infant macaque 
Such behavioi was elicited by any and all stimuli m immediate 
proximity to the subject, and involved tenacious grasping, clntthing, 
and clinging reactions with all four extremities and seizing and 
biting upon the stimulus with the mouth In fact it was difficult to 
leain which of the four extremities, hands or feet, were more often 
and advantageously employed, although the advantage piobably fa¬ 
vored the formei Kras acted positively to all objects within reach, 



70 


JOHN P. FOLEY, JR. 


and there was no evidence whatsoever of any “instinctive” feai or 
dread of dangeious or otherwise obnoxious stimuli 

This clutching reaction to vanous stimuli was undoubtedly .an 
undif¥ercntiated continuation of the clutching response present at 
birth It probably had its origin in prenatal life, the so-called “fetal 
movements,” often visible during late piegnancy, being one such oveit 
manifestation. The cotton batting and cellucotton, which covered 
the floor during the early weeks, wcie an excellent provocative of 
such clutching behavior, and the young animal would lie by the 
hour passively clinging to the cotton with all foui extremities If 
the cotton were moved, the muscles showed increased tension, and 
the reaction became of an active rather than passive nature. Figures 
1 and 2 show this behavior on the twenty-first day, whereas Figures 3 
and 4 show Krai, clutching on to a small piece of the cotton, liis onlv 
“support,” at the forty-seventh day. Figure 49, taken at the age of 
106 days, pictures the monkey partially clinging to a towel sus¬ 
pended along the side of the housing cage. Figure 5 shows him 
clutching the suppoiting hands of the obscivci at 119 days of age, 
and in Figure 6 (same age) the edge of the tabic seivcs as a stimulus 
foi the response. It is interesting to note that in the absence of 
external objects to which to cling, Kras would often frantically 
clutch parts of his own body, as can be seen fioin inspection of 
Figures 13, 14, 47, 48, and 85 It will be noted that by 247 days 
(Figures 7-9), the continuous clinging reactions liad disappeared 
This transition was giadual, the active responses becoming moic and 
moie replaced by more passive and less intense icsponses, which 
finally disappeared except when the nnimnl was emotionally excited. 
In fact, such clutching beliavioi was negatively coriclated with loco¬ 
motion. We have here dealt with so-callcd “noimal” oi usual cling¬ 
ing reactions. We shall have more to say below about ccitain ab¬ 
normal responses, such as “fixations” and emotional behavior result¬ 
ing fiom loss of objects to which to cling. 

The strength of these grasping or clinging reactions is illustrated 
by the finding of Tinklepaugh and Hartman that one of thcii sub¬ 
jects on the thiid day supported itself and an 18-day old companion 
by clinging to the expenmentcr^s finger by one flexed aim Kias, on 
the tenth day, maintained a hold on a horizontal wooden bar foi a 
10-mmute period without signs of exhaustion According to the 
daily notes: 
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Ht lield cntiiclj with tlie toes ot tlic right font, the right leg 
exiciicied, and the left leg flexed and giiisping to le-eiifoice the 
leg iindei stiain The arms and digits wcic at liisl extended, 
hilt failing to touch a means of suppoit, thev vvcie diawn up, 
and clutched the face 

FiguiC'i 13-16 the giiispiiiK tcHc\ of tlic subject rit llu’ age tif 
21 da^’s, the last figuic showing the .inimal in the act of iiiising ii|) 
so as to cling [laitialh Avith the hands and aims instead ot wilh the 
legs and feet alone 'I'lns was successfiillv accomidislied onlv aftci 
appiQximately fouitccn da\s of development 

Tlic development ot loioinotoi /ihiltfy in the picscnt sub)cci 
seemed in laigc measuic a function ot the matuiation oi sticngtheii- 
mg of the mufiCiilai and oiganismic lucchanisms participating in tlu* 
activity, the inoic stiicth “p'’Vchologicar’ factois, umloubtcdK ac' 
quiied, had little lufluoncc on the mcidciice of such bcliavioi l''oi 
the fust 6-8 {la\s, Kias la\ on the cotton halting with aims and legs 
spicad out fiom tlic bod\ in tiog-hkc lashion, the digits and tois 
giaspnig the cotton Figuics I and 2, although t.ikcn at a latei duLc, 
lepicsciu tills postuic, veil well Fiom appio\iniatcl\ the ninth to 
the twelfth days, the aims ficiiiiently became nioic (IcM-d, and the 
legs w’cie ficqucntly diawn up undci the body, so iliat the itUaiU often 
appealed to be ciouching (Figuies 1 and 4) On the rluiteeiuh day, 
••taiulii\g was noted foi the fiist time, the body being fulh siippoiU'd 
by the foui c’cticmitics lathci than jesting at least in p.ui on the 
cotton (L, & W I 12 days, T H , 1, I, 1, dais lespectivch ) fi 
will be luicetl cliat these icsults aic nioie ncaih in accoid witli those 
of Lashlci aiul Watson than Tinkiepaiigh .iml Ilaitnian, allliuugh 
neithci ot these studies has mcluilod statement of tlic actual ciiteiia 
of standing cinplovcti The lattei investigatois icpoil (p 279) 
When Ji.sliua, ihe picmatuie baUv, was fust placed upon tlic 
(looi of the cxpenmeiit loom at the age of one day, liis lugs 
spiead nut in spider tRshioii and he was vvitliaiit suflicient 
sueiigtli 10 bcai his own ivcight in a standing position 'I'liis 
IS in contiast with ihe full-Ceiin habj Nina who . sloocl up iin- 
siippoitcd sMthiii an houi of the nine of hiitli 

U’alkmg also appealed on the tliiitccnlh day (L & AV, 12 days, 
T & H, 5, 1, I, days, icspectivclv) Piioi to this uiiic the only 
actual locomotion shown by Kias consisted of giaspmg the cotton 
wntli the aims extended and pulling the bodv slightly fonyaul On 
the tlintecnth day, howevei, actual walking occuiicd, the amis and 
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legs being alternately put forward and the body being supported 
entiiely by this means. The first movements were feeble and pooily 
cooidinated, and we concur with Tinklepaugh and Hartman in the 
statement (p. 278) that “the development of locomotor ability was 
slow and seemed to depend more upon increasing strength of the 
organism than upon practice.*' Lashley and Watson state that m 
their subject’s first attempt to walk on the twelfth day, the move¬ 
ments weie “badly executed and showed a decided lack of coordina¬ 
tion,” the fiist coordinated walking appearing during the third 
week 

The peifccted pattern of walking is shown in Figure 12, taken at 
the age of 365 days On repeated occasions after the first 3 months, 
Kras walked for short distances on the hind legs alone, and could 
easily stand up on two feet to take food (Figures 38-40). He never 
received tuition u\ this trait, howevei, as did the infant reared by 
Benson (cf Introduction). 

Following the suggestion of Tinklepaugh and Hartman (pp. 278- 
279) the tende7icy to climb or orient upward was studied. Tins is 
interesting because of its biological adaptive value, since the young 
macaque climbs upward first to secure nourishment fiom its mother 
and since most monkeys in their natural, semi-arboreal existence take 
flight into trees when disturbed or fiightcned. The subject was 
released in contact with a vertically held stick and, on different oc¬ 
casions, placed upon a small wooden platform which could be in¬ 
clined at vaiious angles. Oui major lesults are identical with the 
data obtained by those investigators. The upward climbing teaction 
to the veitical slick was present on the third day (L. & W , no data, 
T & H , 4, 1, 2 days, respectively), as was tlie upward orientation 
on the elevated platfoim (L. & W., no data; T. & H , 3, 2, 1 day, 
respectively). This reaction is not a simple one, however, as it is 
complicated by the gr.asping, clutching and contact-seeking reactions, 
as well as by emotional factors, to be discussed in the next section. 

On the third and following days, when Kras was placed alone on 
the table, he immediately made a typical emotional lesponse and 
backed away, legs, arms, and digits extended, and tail curled up 
over the back, as in Figuies 51 and 52 (21 days). Upon reaching the 
inclined platfoim, he would turn and try to climb upward, as> illus¬ 
trated in Figures 53-55. This same behavior was exhibited with 
regard to a vertically held stick and platform held at various angles. 
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Of couise the perfected upwaitl-cllmbing tesponse did not occur 
until Kras was sufficiently strong to accomplisli it, although attempts 
and partial success occuiicd fiom the fiist day of observation This 
is in accord with the data of Tinklepaugli and Hartman, .is was tlie 
finding that this upwaid climbing reaction tended to disaiipe.ii after 
the infant had learned to walk and make a widei vaiictv of responses 
with assuinnce 

On the basis of the above data, Tinklepaugli and liaitiuan argue 
that this upwaid-climbing or orientation tendency is not a gcotropism, 
dependent upon bilateral symmetry, but is due to differences \n the 
development of the flexor and extensor muscles of the limbs. They 
continue (p. 279). 

Within two hours of birth, the premature baby, Joshua, could 
hang by one arm or leg, frequently flexed, for two oj three 
minutes at a time In the same manner Nina held both herself 
and the 3SD-gram Joshua when she was but thicc days old 
The icmarkaWc atiength of the flexor mmclcxwas demonstrated 
in these instances before Joshua was able to stand and licfore 
Nina could walk. It appears that the tendency of monkeys to 
climb upward is unlearned .ind fuithermorc that it is not 
tropiatic in nature The latter assertion is justified only upon 
the basis of dciimtion In our judgment the fact that n cat's 
claws aic so constructed that it can climb up a tree more 
readily than it can descend does not justify us m regarding the 
cat as negatively geotropic In the same mannci, wc feel that 
the upwaid*climbfng tendency of baby monkeys is due to non- 
uniform nenro miisculai development and, therefore, is not evi¬ 
dence of negative geotropism 

This interpretation is questionable on the basis of two observations 
made on the present subject. In the fust place, locomotion in t)ic 
backward direction, ns described above, was very common during 
the earliest days This was accomplished through the use of the 
extensors as well as flexors, which would seem to demonstrate that 
the former were well developed at the time Secondly, if the infant 
were placed on the vertical stick oi inclined platform with head fac¬ 
ing downward, there was no lesulting downwaid movcinent such 
as would be expected horn the hypothesis of Tinklcp,iugh and Hait- 
man, but rather the infant attempted to turn aiound and orient in 
the upwaid direction Thus the iheoiv that such upwaid orienta¬ 
tion IS due to non-uniform ncuromusculai development cannot be 
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accepted, nor can the writer offer any acceptable alternative The 
gcotiopistic theory meiely begs the question. Rathei would it seem 
at least a tentative guess that the lesponse might be due to prenatal 
or early postnatal conditioning Since Kias icmamcd with his mother 
for slightly ovei two days, we cannot say what Ins behavior in this 
respect might have been had he not onginally climbed upward to 
receive nouiisliment or piotcction This icaction, even if accom¬ 
plished with considerable trial and error, would be associated with 
ieeding, piotection, and means of support. This hypothesis, although 
undoubtedly an oversimplification, is offered meicly as a suggestion, 
and could be tested by obtaining the infant immediately subsequent 
to parturition before any such behavioi whatsocvci had occuiied. 

Play behavior had its inception m random movements winch fiist 
became fiequcnt on the seventh or eighth day By the thiitccnth day 
walking had appeared, and Kras made several excursions aiound the 
cage On the following day, active play was manifested (L. & W., 
IS daj'xS, T & M , 14-21 days). These reactions, at first awlcwaid 
and unceitain, became more and more syneigic, finally culminating 
in frequently manifested and well cooidmatcd piny bchavioi These 
play activities consisted laigcly of runnmg, lumping, climbing, and 
leaping upon and seizing objects, with attendant vocalization or con¬ 
tractions of the facial muscles in puising the lips. Dunng the fouith 
week, Lashley and Watson (p 136) observed that play m their sub¬ 
ject “changed from simple pushing and giasping to the moic com¬ 
plicated stalking and captunng of objects in the cage.” At no time 
did Kras exhibit such behavior 

Jumping was a relatively late acquisition, suddenly appearing din¬ 
ing the fourteenth week. We quote from the laboratoiy notes foi 
January 20th and 29th respectively 

Kras climlicd on top of his cage wlici) the clooi was opened 
nC 1 30 F M He danced around on all fours, pivoting on the 
front legs and swinging the hind quartets around, jumping up 
and down with the hind legs all the while We would fre¬ 
quently go backwards, reaching the end of the cage, after which 
he would stop and turn, only to continue the jumping or "bounc¬ 
ing” activities 

Today he saw a railfc bottle on the floor, and he immediately 
climbed down from the cage to examine it He walked mound 
on the llooi, climbing between the rungs of n lab stool lie 
then climbed up the chan and on to the lap of the E, fiom 
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which he jumped to the floor. He then climbed to the top of 
the stool and made a leap to a table approximately 3 feet 
away His jumping appears to be well coordinated and under 
the keenest visual control. 

This well coordinated play activity was the gradual result of a 
pciiod less replete with perfected reactions. Like Tinklepaugh and 
Hartman, the wiiter frequently observed the infant's early attempts 
to reach and grasp objects well beyond liis reach Misjudged dis¬ 
tances were the rule r.atlier than the exception befoie complete 
coordination had been attained This increased coordination was 
especially characteristic of prehension and tnantpulntton Among the 
early forms of such behavior was active manipulntion of the nuising 
and teething nipple, during which times Kras would often seize the 
nipple and transfer it to the mouth At a later date, the milk or 
food container served as a play stimulus, as did the wooden ball 
frequently left In the cage. The stimulus object was often carried 
around the cage, or lifted up on to the platform above. Whereas 
at first Kras had played only with objects given to him or m his 
immediate vicinity, he soon began to make excursions across the cage 
to obtain the object himself. 

During the sixth month, Kras developed the habit of running 
around and around the cage in a circle, as does a caged circus animal. 
I’his reaction sequence did not last long, however, since it had 
practically completely disappeaied within two weeks. During the 
tenth month, accomp«inying another increase in sporadic jumping 
activity, was the first appearance of the characteristic “swinging" 
behavior of the typical rhesus, in which the animal clings to the front 
grating of the cage and swings or shakes the body back and foith 
Climbing reactions also Increased during this peiiod. 

First use of the cheek pouches occurred at 107 days of age (L & 
W, 61 days; T & H., no data). This topic will be discussed in 
connection with feeding behavior in the following section. The 
reader is referred to Figures 30, 32, 33, 35, 36 and 37 for illus¬ 
trations of such behavior. 

From the .above data, It is seen that the sensorimotor development 
of this infant macaque was rapid, although not quite so rapid as that 
reported by Lashley and Watson <19) and Tinklepaugh and Hart¬ 
man (33). Whether this be an actual difference in dates of func¬ 
tional incidence or whether it be due to differences in methods of 
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(iliseivatio[\ iU\(I cuteiia cmplo\cd, uinnot be viul 'L‘bc dau of 
lIic foimei luvesti^dtois miKht be questwnalile on some points tiue 
Lo then ui.dnlitv to ohceivc the subject clcailv, since tbe infant tc- 
nwined with its motliei in the open yaid. Likewise, the malnhtv of 
'I'lnklepauKh and Haitnian to keep then {.ubjccts uiulci ohsciv.ition 
foi an extended peiiod made it impossible fot them to sec a t^ivcn 
leaction in its cntiic peispective as well as to note the development 
of inoic complex activities In geneial it is icasonablv safe to con¬ 
clude, howevei, tliat the sensojy oi leceptoi as well as the basic motor 
development of the infant Macma mulatla is complete hv tlic middle 
of the second week Thus the sciwnimotoi cooidinatinn develops 
moic slowly than is usually supposed, although moic lapidlv than 
in the human infant These icsults m the scnsoiimotoi and simple 
beli.ivioial field bcai out the tonclusion of Schultz in the field of 
giowth, Aftei pouumg out that tlic changes in the macaque aic 
moie inpid tlian those in the highei piimates, pnititulnilv man, he 
slates (cf 10, p 28) "The macaque, howcvei, does not giow quite 
as lapidly as has been claimed by a numbci of authois ” 

3. Comf'le'. Bchavioial Development Let us fiist considci ic- 
actions associated uith fcediuo bcluvioi Kias had mused with 
the inotlici foi the fiist two days aftci hnth, piioi lo ihc be¬ 
ginning of the picsent investigation The pioblem of dietaiv 
ami feeding loomed large fiom the fiist. In ihc lepoil of their 
obseivations, L.ishlcv and Watson (19, p 127) state with le- 
gaul to tlieii subject and his mothci i “The foicing away of the 
vouiig monkey and hei mcicasing concern about him lead us to be¬ 
lieve tliat tins IS about the time that weaning begins iindei natiiial 
conditions and at this age (seven weeks) he might cnsilv he lemoved 
fiom the mother” Then subject was still musing, liou'cvci, at 15 
weeks of age, at which time then obseivations cndeil The picseiit 
studt sliows, liouevci, that the infant macaque can successful^' be 
icmoved immediately aftci biith, peiliaps, if the piopei piecautions 
aie exeicisccl 

Fiom the thud day, aftei isolation fiom the motlici and otlict 
nicinbcis ot the species, Kras showed a tendencj' to bite at ,ini’ object 
held within the visual field This was possibly due to a numbcM of 
factois, such as ficquent cxeicise of the mouth with attendant biting 
movements (cf 33, p. 272), lack of discnmination, and teething 
activities, Fot tlie fiist 2 months, the diet consisted excUisivelv of 
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diluted and sweetened milk and orange juice preparations, adminis- 
tered by nieans of a 4-ounce Pyrex nursing bottle with attached 
small size Santro nipple. The leader is referred to the section on 
Dietary for a detailed description of the changing diets employed 
The nipple, however, soon became “differentiated” from other 
stimuli m eliciting the food-seeking response. Figures 17-19 show 
Kras endeavoring to leach the nipple on the twenty-first day. Note 
the extended digits on all foui limbs, due to the absence of the usual 
cotton batting or other means of contact Also observe how the neck 
IS stretched and the body raised by extension of the front limbs in 
01 del to leach the nipple. About the twenty-fourth day this be¬ 
havior was replaced by frequent attempts to seize the nipple with 
the hands and transfer it to the mouth. Lashley and Watson (p 
IJl) in ths connection report that on the fifteenth day their infant 
gasped Dolly s left nipple with his right hand and carried it to 
18 mouth. This behavior accompanied increased eye-hand co¬ 
ordination and greater skill m manipulation. An example of such 
whavior, first observed during tlie eighth week, was that in whicli 
Kras would seize the nipple and lift it to the mouth and nose, then 
use on the hind legs, become unbalanced, and lunge forvvaid, light¬ 
ing on all four legs. 


When satiated, a definite negative or withdiawal response was 
made, involving expectoration of any additional food, lejcction of 
the nipple, shaking of the head, withdrawal of the face and body, 
and repeated thrusting and slapping movements of the arms and 
bands. These last movements wcie very interesting and, although 
irecte primarily at the nipple, often weie so uncoordinated as to 
resu t in mcie slapping of the floor or cotton If the nipple lemained 
m tic cage, it served both as a teething ring and as a play object, 
le p ay e avioi consisting laigcly of oral and manual manipulation, 
as described in the preceding section. 


If the nipple were removed befoie satiation had occuned, how- 
ever, a vio ent emotional response would ensue, cspeciallv if the 
m ant i not have the cotton or other object as a means of contact 
behavior is progressively illustiated in Figures 
• ote the onset of the emotional leaction pattern as the 
nipple IS removed, including puckering of the mouth and vocifera- 
loiL m 'igure 20 , and tlie moic violent stages pictured successively 
m Figures 21 and 22 Thumbsuckmg, to be discussed below, was 
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often exhibited on such occasions, the nipple being replaced by the 
great toe. 

The development of sucking reactions, originally absent, lias been 
described in the pieceding section As theie stated, oial exploiaiion, 
bitingj mouthing and mitxxhng responses ■were commonly exhibited 
on the third day (L. & W*. 1 day‘, T & H., 1 day), and wcic un¬ 
doubtedly present from birth. The face and entire head wcic fre¬ 
quently pushed into the cotton in search of an object upon which to 
bite This reaction was at times a feeding response and at other 
times a teething reaction, involving tactile stimulation of the face, 
hps, inner mouth, and gums. Milk was fiist obtained by biting, 
chewing, and oral constiiction of the nipple, with the icsulting forc¬ 
ing of the milk out through the holes The sucking reaction evolved 
from this biting icsponsc, involving the use of a vacuum within 
the mouth and a gradual decrease of the biting component. As 
stated above, sucking was fiist definitely noted on the tenth day 
(L. & W., 1 dav, T. & H., exact time of appearance unknown), al¬ 
though the biting component had not entirely disappeared until ap¬ 
proximately tlie eighth vyeek. Tinfclcpaugh and Hartman (33, p 
282) make the following statement relative to the derivation of the 
sucking reaction as a modification of the biting icsponse* 

There is reason to question the tnnateness of the suckling re¬ 
sponse in the monkey As we have shown, vrv our baby sub¬ 
jects the incisor teeth commonly erupted during the second or 
third week. \Vc have described the incessant movements of 
their mouths during their waking hours If the finger of an 
observer was placed in the mouth of a b.'iby, the subject usually 
bit down upon it repeatedly, with little or no evidence of suck¬ 
ing. The early responses of many of the bnbies to the nipjdc 
seemed to be of the same nature This indic.ited that tender 
or irritated gums were the stimulus for the initial mouthings of 
the breast We could not determine whether sucking behavior 
appeared automatically and full fledged, oc whether swallow¬ 
ing and sucking responses were set off when milk was Acci¬ 
dentally secured through the biting behavior 

While in the act of feeding or nursing from the bottle, Kras made 
a repeated giaspmg leaction with the hands and fingeis, involving 
alternate opening and closing of the hand and digits Althoiigli tlic 
cotton or arm of the expeiimenter was usually giasped on such occa¬ 
sions, these responses weic continued if the infant and bottle, m situ. 
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wcie lifted into the air This behavioi gradually diminished as 
the baby grew oldci, disappearing at appioximatcly 10 weeks of age. 

We have stated above that the infant soon Icained to respond 
dificientially to the nipple as opposed to other objects in the visual 
field, t e j he became positively conditioned to the nipple Further 
differentiation of response was slow to be accomplished. Thus 
when the baby was piesentcd with two bottles with attached nipples, 
identical m every respect except that one contained milk and the 
othei was empty, the one nearei to the subject was always chosen 
Figures 23-27 show such an experiment at 47 days of age. The 
nearci bottle is always chosen, and when the bottles are equally dis¬ 
tant (Figures 26 and 27) the choices follow a chance oider These re¬ 
actions are exanaples of what Hollmgworth has called “unsagacious 
behavioi,” since the animal, although making a ledintegrativc, con¬ 
ditioned or leained differential response to the nipple, ncvertlieless 
failed to take advantage of all the stimuli oi cues afforded bv the 
piesent context, viz , the content of the bottles. 

The cheek pouches were not not used until 107 days of age (L. & 
W., 61 days, T & H , no data). This probably arose as the chance 
result of the displacement of solid food into the pouches, with lesult- 
ing iiritation, discomfort, or unusual stimulation Within a few 
days, however, use of the cheek pouches became lelatively common, 
food being placed m the pouches on both sides, to be later poked out 
into the mouth cavity with the hands or shoulder blades It is quite 
obvious that this was a learned response. It would undoubtedly 
have occurred soonei had solid food been eaten at an carliei date, 
although It would possibly also have eventually resulted from an ex¬ 
clusively liquid diet. Isolation also probably contributed to the late 
incidence of such behavior, foi had the infant been leaied with 
otlieis Ill a more competitive situation, there would have been moie 
occasion for rapid eating as well as temporary "storing" of food 

Food p)eferetices weie soon developed. The orange jmee and milk 
piepaiations weie eagerly taken at all times. An attempt was made 
duiing the seventh week to substitute already sweetened evapoiated 
milk foi that sweetened in the laboratoiv Kras immediately lefused 
to dunk any of the new preparation, which shows both a keen gus- 
tatoiy disciimination and a definite food piefeience The tiansition 
from exclusively liquid to liquid and solid food was purposely made 
as giadual .as possible The cereals, introduced at the beginning of 
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the third month, were at first rejected, even in the form of gruel. 
The sugai content of the gruel was riicn increased, and after one or 
two times of practically forced feeding, this food was taken, after 
which the sugar content was giadually icduccd 

When the nursing bottle ;vas replaced by a small pan or saucer 
during the nineteenth week, the diinking behavloi was at first very 
awkward and ill adaptive. The milk was literally “eaten” from 
the pan. We quote from the laboratory notes foi Fcbiuary 17 . 

The mouth Is placed m the milk foi a few seconds, after 
which It 18 quIeUy withdrawn and rubbed against the side of 
the cage to remove the superfluous milk. . Kras slaps at the 
dish when his foot accidentally gets in the milk 
Within two days, however, drinking activities became well co¬ 
ordinated and the mouth would remain in the liquid for relatively 
Jong periods of time. The use of the tongue was also soon developed, 
so that the face did not enter the liquid No difficulty whatsoever 
was encountered when cow’s milk was used, beginning with the 
fifth month. 

Solid food was fiist administered on the fifth month, if cereals 
are not included in this category. The wholewheat bread was fed 
first in the morning since at that time the infant was most hungry 
and would readily eat all of the bread, thereby insuring bulk in the 
diet. Banana was a favorite food fiom the first (eiglith month), 
as were all kinds of fruit. The banana was nevci peeled by the sub¬ 
ject. In fact no differential responses were made to the peeling and 
internal fiuit This is significant in contrast to the frequent peeling 
of bananas by captive monkeys, even when the skin is to be eaten, 
and is certainly not to he attributed to inefc of the requisite sensori¬ 
motor coordination. One other interesting feeding reaction was 
noted, and is illustiated in Figures 28-32. This was the frequent 
habit of biting off a small piece of food, taking it from the mouth 
and holding It out with one arm (Figure 29), and then reinserting 
it into the mouth Figures 17-22 show the nursing reactions at 21 
days of age, while Figures 23-27 picture such behavior at the age 
of 47 days. Feeding responses to solid food (banana) are shown at 
247 days m Figures 28-33 and at 365 days in. Figures 34-37. Figures 
38 and 39 picture the subject teaching for a banana at 247 days of 
age, and the same reaction at 365 days is illustiated in Figure 40 
No copiophagous behavior was noted at any time. On a few oc- 
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c.isions the enfant ex.nninecl oi smelled the fcccb, .iltliougli theic was 
never niiv ^cmhlincc of then being tasted oi eaten 

VacflhzaHon was less ftcqiicnt than in the t\’pical mac.uiuc of the 
same age. The rcpeitoiic was practically complete by t)ic thiitccnth 
week. Lashlev and Watson (19, p 129) state that in theii subject 
by the ninth week "all of the vocal soimds of the adult have been 
Iieau! with the exception of tlic ones winch aio used in the exercise 
of the sexual function They aie in a high falsetto key " In general, 
the following thiee types of cries may loughly he distinguished 

(1) ay'' consisling of a rleai, shii)l, aiul liiRli-pitchcd 
ciy made with the lips pursed and rouiuled A Kiven 
ciy inciensed and then dtciensed in pitch, See Figiiies 
20, 59, 90 

(2) i>y“ consisting ol a scienm of npullv v.uv- 
niR pilches, made with the mouth open niul the ciiuic 
face wrinkled niul distoiteci See Figures 21, 22, 50, 

51, S2, 58, 60, 64 

(3) ''Food-Coutriitmciit ay,” consisting of n soft, shoil, giit- 

tcinl, and slightly homsc noise, often {iccoiiipniiyiiig cnt> 
ins, gentle stinking or hAiulling, oi atiainmcnt of con¬ 
tact or support, and often associated with injiid opening 
nnil tlosmg of the !ipa See FiHiires 23, 82 

It IS obviou4v difficult to lecKicc the complex vocal bchavioi of the 
Mataca midtitfa to a biinple classification The above seemed to 
the wiitci best- to lepiescnt the typical cries rndclc by the infaiil 
duiing the vaiioiis pciiocls of obscivation and scudv Othei cues 
could eoiiveiuentlv be coiisideied as modification*- of the above thicc. 

The development of pi eheiisioii, inauipidatioii, and eye-lumd co- 
oulina/ioii has been discus'-ed at some Icrigih in the piecedmg section, 
,ind need not be icpeated heie A word may he added on hniule/hiess 
On repeated oicasions, tluoughout the veai, lecoids wcie taken of 
the luimhei of times each hand tvas used in leaclung fot food The 
data show that the infant was ambidextioiis If the food stimulus 
was presented to one side, the hand on that side wa^ favoied and 
moie often cmploved, whereas if the stinuiUis was picsented directly 
in the median line of the subject, each hand was used appioximatcly 
50% of the time These data wcie lOughly coiiohoiatcd when 
the .imoimt of time each hand was actively employed in gioss play 
hchavioi was taken as the index oi ciiteiion. The loaclei is also 
lefeued to the picceding section foi a discussion of phiy hehavioi 
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Let us now considei the emotionfil behavior exhibited bv the infant 
subject during the various stages of development, as well as ca few 
of what may be classed as ’'abnoimaV reactions The emotional 
responses themselves are abnormal in that they deviate fiom the indi¬ 
vidual’s behavioral norm, whereas some of the other responses to 
be mentioned deviate from the group or species noim, the behavior 
of the typical macaque It \s hoped that material of this kind will 
eventually lead to a more inclusive abnormal psychology, wheiein 
“abnormal” behavioi will be that deviating from the norm of n given 
species Such a bioad comparative appioach will not only do much 
to claiify pioblems and concepts already existing and unsolved, but 
will give the entire subject a more stable basis and a more inclusive 
boiizon, thereby opening up vast fields for researcli and scientific 
foimulation 

It will be lecalled that Watson (37, 38), in his classic experiments 
on the emotional behavior of newborn human infants, found thiec 
fundamental patterns of reaction, which he termed fear, lage or anger, 
and love. He further stated that “thev aie far more easily observ¬ 
able in animals than in Infants” Most reaction tendencies at this 
iige, howevei, were positive, for Watson states (38, p. 270) that 
“once the reaching coordination has been formed, infants respond 
positively to nearly all small objects which arc given a high stimulat¬ 
ing value by moving them ” A brief description of each of these 
emotional reaction patteins follows: 

(1) The stimuli for “fear" were loud sounds nnd the re¬ 
moval of support, and the reaction pattern of the infant in¬ 
volved sudden catching of the hieath, random clutching with 
the hands, sudden closing of the eye-lids, puckering of the lips, 
crying, and possible flight 

(2) The stimulus for “rage” or “anger" was hampering of 
the infant’s movements, and the behavior pattcin consisted of 
crying and screaming, stiffening of the body, slashing or strik¬ 
ing movements of the hands and arms, drawing np and down 
of the feet, and holding of the breath. 

(3) The stimuli foi “lov^* included stroking or manipula¬ 
tion of erogenous zones, tickling, shaking, gentle rocking, 
patting, and tinning the infant over on its stomach, and the 
pattern of lesponse involved cessation of crying, smiling, 
guigling nnd cooing, nnd e\tension of the arms 

In general, the results of Watson for the human infant are roughly 
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iilentical -vvhh those for the infant Macaca mnUtta with the single 
exception that loud sounds did not elicit aiij^ emotional lesponse 
whatsoever in the infant macaque, altliougli sucIj fi response was very 
intense to stimulation by removal of contact or iuppoit Let Us very 
biiefly review the emotional lepeitoirc of the present sul)ject We 
have previously presented material showing, as did Watson for tlie 
human infant, that the stimuli eliciting negative reactions were icla- 
tively few, whereas the bulk of the behavioi, especially during the 
earlier periods, consisted m clinging, clutching, grasping, oral exam¬ 
ination, biting, and Utcr sucking reactions to almost every stimulus, 
regardless of its possible dangerous or iniurious nature Thus, for 
example, Kras immediately placed his finger in a gas flame at the 
age of 3 days, although only one tiinl was needed to form the oppo¬ 
site association. We shall describe below the positive clinging be¬ 
havior of the present subject in response to various labor,itoiy animals, 
as well as similai behavior in response to a snake on the pait of the 
subjects of Tinklepaugh and Hartman. Let us briefly consider each 
of the emotional reactions elicited experimentally on the third day, 
together with their corresponding stimuli. 

The "fear reaction," at 3 days of age, was readily elicited by the 
removal of bodily support, as Watson found> or by mere removal of 
contact There was no reaction other than the pinna response (see 
previous section) to intense auditory stimuli, such .as a sliaip wliistlc, 
the sound of a buzzer, the striking of a steel bar, and tlie notes of a 
clarinet, nor was there an emotional response to the visual picscnta- 
tion of vaiious laboratoiy animals and other miscellaneous objects 
The behavior pattern was practic.dly identical with that described 
by Watson, and stated above. The clutching element was very 
pronounced, and the “fear-pam ciy” was frequently uttered. Sway¬ 
ing movements, with the hands clutching the floor or hind legs, wcte 
also noted, and thunibsucking was relatively common. Plate VI, 
Figures 50-b+, shows such a leaction pattern elicited by loss of con¬ 
tact, the stimulus having been the removal of the cotton batting on 
which tlie animal lay Note the extended digits, the facial contoi- 
tion, the backward movements, and the almost complete cessation of 
such activities when the platform is reached, Pigures 50-58 illus¬ 
trate such reactions at 21 days of age, ■wbcicas Figures 59-64 wcic 
taken at the age of 47 days. This behavior was vciy common until 
locomotion was well developed, although it occasionally occuircd 
subsequent to this time, as will be pointed out below 
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The "tage” oi "nuget pcuitio/i," destiibe<l by Wa^on, was also 
c'^hibited by tlic infant macaque at the age of 3 (hws, althouKli it 
was lelatively mild in compaiison with the intense ‘ fcai ’ icsponse 
The stimulus was provided by liampeiinK oi icstiainiiiK the animal’s 
movements, and the bchavioi pattern consisted of stiftenin|T of tlie 
body, stiiking movements of the hands, anus, and feet, holding of 
the bieath, and scicaming This vocalization, howcvci, was vciv 
similai to that in the “feai” reaction, hcinij vv'hat w'c h.ivc called 
the "feai-pain erv *’ 

The "kve leaLhon'" a positive eiuotioii.il icsponsc, was .ilso ex¬ 
hibited from the tlmd day, and conformed latliei well to Watson’s 
description. Espeuallv when contact oi suppoic was gained ilul tins 
bchavioi occui, at which time gciulc sticking and patting of the 
infant seivcd to heighten the ic.iction At such tunes the “food- 
contentment civ" was made 

Tinklcpaugb and Haitman also subjected then thice infants to 
vaiunis auditoiy .ind visual stimuli, with the same gcncial lesiilts, 
They found th.it “so long as a subject was clinging to some obiect 
with both hands and feet these stiiiuih aiouscd no emotional te- 
spoiises.’' I'licv continue (33, p 281) 

In the coiiisc of our unrk uith them, liowcsti, we foinul 
that ns soon ns a subicci was pi evented fiom niakiiiK its ginsp- 
inif, contact teaccion, it cried and snuggled in a tnnnnci in¬ 
dicating fear If, on the othci hand, it wa> thwaitcd in its 
movements I>y either the obseiveis oi its niotbcf, it icsponduci 
I)V <iiiick bodily jeiks svhitli were pioliaUly indicativt of eltlici 
anger or lagc 

They st.ite that the f.iiliiic of the subjects uiulei two weeks of age 
to icspond to loud sounds may have been <luc to incomplete develop¬ 
ment of the auditoiv .ippaiatiis This is quite possible but liighK 
impiob.iblc, since a negative emotional leaction to inlcnse auditoiv 
stimulation was not manifested by the picscnl subject aftci the 
auditoiy function had developed to the fullest extent 'Tinklep.uigb 
and Haitman conclude that “inhibition of cont.ict-ninlcing leactions 
foi the monkev babies was compaiable to icmoval of suppoiL foi 
Watson’s huni,m baby subjects. Oui data indicate that the initi.il 
emotional lesponscs of monkey babies aie smiilat to those of luiin.iii 
babies, both in theii natuic and in the stinuili which evoke them “ 
Since then woik was piiicly observational and involved no expeii- 
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mental control over the stimulus situation, Lashley and Watson (19) 
have little to repoit regaidmg their subject’s emotional behavior 
On one occasion, during the eighth week, the infant was endeavoring 
to obtain some choice food then in the possession of the mother They 
state (p 127) . 

This led to severe and continued chastisement She first 
pulled him away, holding him on level with her eye, and 
looking fiercely at him all the while Then cuffed him with 
the paw, and bit him upon the skin of the head and back, The 
young monkey was forced to keep out of her reach lie be¬ 
came veiy angry, chattered and hopped up and down in one 
place, which seems to be the simian infantile way of expressing 
angel. 

It will be lecalled that the housing conditions of the subject were 
vaiied fiom time to time during the course of development Each 
change usuallj' resulted in a senes of intense emotional reactions, al¬ 
though readjustment usually occurred within a few hours at the 
most The exact dates and detailed description of such changes aie 
given above in the section on habitat, and need not be repeated heic 
When tiansferred from cotton batting to sawdust, even though le- 
maining in the same cage, Kras showed a slight emotional disturbance, 
clutching at the sawdust m much the same way as he had done to 
the cotton. If placed on the bare wooden board at the leai of the 
cage, however, he made a violent “fear” reaction until he reached 
the sawdust Adaptation was lapid, for within 15 minutes he had 
crawled up onto the board of his own accord, this reaction illustrat¬ 
ing the pronounced random activity and cxploratoiy behavior. 
Thumbsucking was very commonly observed at this time When a 
grill and regulation board shelf were later insei ted into the housing 
cage, anotlici and even more violent emotional distuibance ensued 
Loud and numerous “fear-pain cries" were uttered, and the infant 
remained on the shelf, huddled into a coinei. Swaying movements 
and thumbsucking were observed. For the remainder of the day 
Kras would not touch the floor gull. He would jump from the 
board shelf directly on to the grating of the cage door, or would 
climb aiound vm metal fluting on the side of the cage. Normal 
adaptation had occurred, however, by the following day A final 
emotional upset of this type resulted when the infant macaque was 
tiansfcried to tlie large monkey cage in an isolated pait of the pri¬ 
mate quaiteis, although normal play behavioi was observed within 
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34 hours The above arc examples of emotional behavior resulting 
from novel and u/ifamilar siitiaitons m which the stimuli previously 
setvi/ig a contact or ‘'support** function were absent^ and adaptation 
occurred only when other stimulus objects had acquired such instiga- 
tive functions. 

We have pointed out above that if the positive clinging resi^onse, 
continuously present during the early days, was thwarted or dis¬ 
turbed, a violent emotional state was produced. If the infant was 
left alone on the cotton, however, he would at times subsequently 
leave the cotton and come to the front of the cage for food. This 
behavior led to an interesting observation on November 30, at the 
age of 53 days We quote from the laboratory notes for that day. 

The nursing bottle was held just within the door of the cage 
Kras eyed it intently, and made incipient movements toward it 
but retained hia hold on the cotton on which he lay. He made 
repeated trials, each time progressing n little nearer to the 
nipple, but each time hesitating and then dashing back to the 
cotton Finally he reached the nipple, but when it wns Inter 
suddenly removed, a violent emotional reaction ensued, and he 
ran back to the cotton Nor would he approach the nipple on 
immediately succeeding presentations 

Thus there was a “conflict” between the positive response to the 
cotton batting and the positive response to the nipple and nursing 
bottle, A temporary adjustnaent could be reached favoring the food 
stimulus, although when the situation was distuibcd or when the 
food stimulus disappeared, the infant icvcrted to the stionger S-R 
system. Below is an example of similar emotional behavioi when 
the cotton or contact stimulus was removed. Note that the nursing 
bottle then ceases to function as a nutritive stimulus but acquires 
a contact function This is reported in the notes for December 11. 

Today the subject was placed on a large table and allowed 
to cling to the arm of the experimenter This is a common pro¬ 
cedure. The milk bottle was then presented aome distance 
away, just out of the infant’s grasp. He vyas hungry and 
re.iched for the bottle. Unable to get it, he started to loosen 
his hold on the arm and go to it. lie looked around and 
"squealed” violently and renewed his grip. This was repeated 
several times, each time the animal diawing nearer to the 
bottle and withdrawing farther from the arm. Suddenly, the 
experimenter quietly withdrew bis arm, nnd the subject at 
once made a loud cry (^'fear-pain”) and lunged at the bottle. 
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clutching It with all four linriba He did not drink from the 
bottle for 2 to 3 hours. 

Similar behavior was noted when the subject was placed with a 
rabbit, to wliich he clung tightly The rabbit hopped rapidly and 
the infant, losing his hold, would rush to the cxpeiimenter’s legs 
for support. If the rabbit was closer, however, its potency as a con¬ 
tact stimulus was gieat enough to inhibit the othei conflicting re¬ 
sponse, and he would dash after the rabbit. 

Clinging behavior was frequently elicited by the experimenter’s 
hand, so that it literally became a fetish for the animal, although 
without any sexual significance whatever, and he would rush and 
cling to it whenever the cage door was opened The following quo¬ 
tation from the laboratory notes for January 29 illustrates a very 
common clinging response to the cxpeiimcnter’s legs and feet’ 

Kras played on the floor, running under tables and stools, and 
jumping and climbing from one to another As ihe experimen¬ 
ter started to walk out of the room, the infant made a flying 
leap at his legs, missed hia aim, and shrieked loudly To sec 
what would happen, the investigator ran out of the room 
Kras followed, running always “under cover,” stopping to 
cling to legs of chairs, tables, refiigerator, etc. He followed 
the investigator through three rooms and at Inst caught up with 
him and clung tightly to his leg, making his typical “mouth¬ 
ing” reaction, consisting of a rapid opening and closing of the 
lips The "food-contentment cry” was also uttered. 

This behavior was so frequent that it grew troublesome, and on 
March 19, the animal was lifted up with the foot and “thrown” 
across the floor. This served as an adequate reconditioning stimulus, 
for he would afterwards follow the investigator through the labora¬ 
tory, but would not cling to liis legs and feet. 

The fits of emotional behavior exhibited by the subject were some¬ 
times veiy similar to the tantrums of the human infant If a play 
or food object was taken from him, he v/ould often exhibit such 
behavior, which in general appearance was similar to that pictured 
in Figure 64. Another interesting type of behavior was his “objec¬ 
tion” or negative reaction to the change factor, although this never 
matched the “fear” or "rage” responses in intensity The laboratory 
notes for December 10, for example, describe an instance in which, 
after lying quietly in his cage, the infant objected to being picked up, 
only subsequently to object to being put down The negative be- 
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havior her-e seems to be in response to the change factor, although the 
loss of suppoit is undoubtedly of major impoitance. On May 17, 
when a small leathei belt with chain attached was fastened about Ins 
waist (as in the case of other laboratory animals), Kras showed the 
characteristic emotional grasping behavioi, clutching himself, sway¬ 
ing or oscillating back and forth, sucking his thumb, and crying, until 
the belt was removed 

An additional remark might be made in regard to some of these 
emotional and often "neurotic” symptoms The oscillating oi xwirty* 
mg movements^ frequently menttoiied above, weie piescnt from the 
thud day, and were continued, on proper occasion, thioughout the 
year. These were usually made in an emergency and higiily emo¬ 
tional situation The hands and aims were either placed on the floor 
directly in front of the body, as m Figure 58, or grasped the thighs 
or hind legs, the total body maintaining a sitting posture. Rapid 
and rhythmic swaying movements were then made, tlie body being 
alternately laised and lowered Nissen has unpublished observation 
of the occurrence of such behavior in the chimpanzee, and similar 
reactions were cxliibited by the isolated infant macaque of Engle 
(cf Introduction). 

The so-called "mouthing response" similar to that of the typical 
rhesus monkey, was noted for tlie first time on December 19, at 71 
days of age, This response was relatively rare, howevei, although 
It was sometimes made befoie or after feeding, or when the infant 
had achieved contact oi support after having been flightened or 
otherwise emotionally stimulated If the investigator gently stroked 
and “talked” to the animal at such times, the response seemed to be 
facilitated and prolonged Kras also made this reaction to his minor 
image during the later weeks, as will be pointed out below. The 
behavior pattern involved rapid opening and closing of the lips, and 
often occui led in conjunction with the "food-contentment cry ” Such 
a reaction is often mimicked by animal dealers to gam the confidence 
(rapport) of an ammal. 

Thumbsuckmgj another emotional accompaniment, was first noted 
on the tenth day The nipple of the nursing bottle was sometimes 
replaced by the thumb, and at other times the thumb was sucked 
when no food had been recently presented. Thus no one cause can 
be given for tins manneiism, and it was possibly the lesuh of a num¬ 
ber of complicating factois. Such behavior might at times have 
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been due to teething activities, at othei times it might have been a 
food substitute, on other occasions an emotional outlet, and in fui- 
ther cases a mere habit. This behavior at times seemed to occur in 
waves, although thcic was hardly a day when a minimum of such 
activity was not observed. It is quite probable that all of the above 
factois weie causally involved at least during some period, foi no 
one alone would account for the particular variety of occasions in 
which the behavioi occurred The great toe of the hind foot was 
usually sucked, the reaction favoiing the right foot duiing the early 
days, and changing to the left at approximately 87 days of age. 
Fiequently the reaction was so peisistent that the infant would walk 
around the cage on three legs, with tlic gieat toe of the fouith stick¬ 
ing in his mouth Pigiires 4146 show thumbsucking at 21 days of 
age, whcicas Figure 47 shows this reaction, reflected in a miiioi, at 
47 days. Figure 48 pictures the infant grasping his own hands and 
aims to secure contact, and Figure 49 illustiates the sucking response 
at 106 days of age, tiic infant at tlic same time clinging to a towel 
suspended fiom the side of the cage. 

Lastly, we may mention examples of behavior not unlike that 
classed ns "habit lesuluals" in the nbnoimal human subject On a 
few occasions, during the periods of reduced ihumbsucking, the infant 
was observed to begin the upwaid motion of the hind foot as if to 
place the gicat toe in the moutli, and then to cease before the behavior 
segment was completed Another possible example of similar be¬ 
havior was the lepeated giasping movements of the infant, made 
while nursing from the bottle These were possibly remnants of 
the clinging behavioi so essential to maintenance of the coiiect orien¬ 
tation and postuic with lespect to the teat of the mothci duiing 
the fiist 2 to 3 days 

As would be expected from other studies on isolated animals, the 
sexual behavioi of the present subject was practically nil The 
swaying movements and mouthing leactions, although superficially 
resembling modi/icntions of sexual behavior, had no such actual sig¬ 
nificance The testes did not descend during the fiist veai (see sec¬ 
tion on physical development), nor was erection obscived during 
this period, although it has been subsequently noted In sti iking 
contrast, Lashley and Watson (19, p 130) obseivcd such a leactioii 
on the sixty-first day. They state: 
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Mother had fed and had carried baby to the shelf, lie was 
restless and danced about tiying to get down She tried to 
nurse him three or four times but he always struggled to free 
himself Finally she held on tightly to him and began to pick 
him around the sex organa Erection appeared. The mother 
continued to pull at the organ and to push back fore-skin 
Baby became very quiet and began to nurse, pulling at tlie 
short rope attached to her collar with one hand nnd reaching 
back to play with his own sexual organs I have seen the 
mother pid over his sexual orgons often before but this never 
before produced an erection 

Let us now consider the reachons of the subject io other anhnnh. 
In general, we may state that all animals, regaidless of species oi 
physical or behavioral chaiactcristics, elicited a positive appioaching 
«nd clutching reaction if Kras and the nniroal were placed alone in 
the same vicinity. Figures 65-72 show such a response to the albino 
rat at the age of 21 days. Kras clutched violently on to the animal, 
and in Figure 69 his body has entirely concealed the rat fiom view. 
"When the rat ran oft cf the table, Kras followed and caught it, ns 
shown m Figures 71 and 72. The same positive behavior with 
reference to the rat is illustrated at 365 days in Figures 73-75, al¬ 
though the clutching component of the reaction is less intense, the 
rat serving more as a play stimulus. Figuies 76-78 picture this be¬ 
havior at 47 days of age in response to a gumea pig. On such occa¬ 
sions Kras would cling to the animal if either he or the animal were 
lifted from the floor. Similar positive behavior was obseived m 
response to the cockroach and rabbit At 47 days, Kras would ex¬ 
amine the cockioach intently with his fingers and nose; and the rabbit, 
at 151 days, was '^ridden*' all over the room. Tinklepaugh and 
Hartman (33, p. 281) report the placing of a live gartci snake in 
the paddock with two of their subjects and their mothers Tlicy 
state. 

To our surprise neither the mothers nor the babies demon¬ 
strated fear of the reptile The mglhers followed it about the 
cage and only when it moved quickly after being touched by 
one of them did they withdrow from it in any manner The 
babies, which were at that tune between a month and six weeks 
old, were interested m the snake nnd had they not been re¬ 
strained by their mothers would have stepped on or seized hold 
of It. 
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At 47 (Inv& of Kra'’ placed with .i tov monkey, as ilUi',- 
tiated 111 Figuies 79-84 He again showed ihc ch.iiiictciistic clutch¬ 
ing hehavioi On januaiv 3, at the age of 86 days, when placed 
foi 5 minutes with each ot thiee laboiatoiy nioiikcj's of the same 
species, siiTulrii bchavioi ensued Two of tlic l.iigei monlccyt,, one 
male and one female, paid little attention to the infant as lie clutched 
to tlieii hail, although one female picsciited jici vcntial side to the 
infant and evuleatlv derived satisfaction fiom his clinging closely to 
hci, On Febiuaiv 15, when 129 days old, Kras was picsentcd to 
iMediic, a tame and house-biokcn female chimpanzee belonging to 
H C Raven, of the Ameiican Museum of Natuial Histoiv The 
chimpanzee had not seen a monkcv since Januaiv, 1931 We c^uote 
from the notes 

Al first Kia\ would not let go of tlit inveiiigntoi's lianci, and 
then kept contmually niniiing back aftci having been pullctl 
annv and init with the chimp. Finallv, Meshic picked him iip, 
and he cUitcUcd ughdy on to hci aim She ti.iversctl the 
twelve-foot table, holding him with both arms, and then sat 
down on a liov riiialh Kras managed to fiec himself, aiul 
he laii aivn>, leaping 4 feot off of the table and <m to the llooi, 

(.lie chimii.in/cc following in full pursiiii 

Tintdcpaugh and Hattinan (33, p 272) nicntion the case of a iiit 
“adopced” by a ilicsui monkcv Then dcsciiptioii mcnts full lepoit 
The lehition of the baby monkev to its mothei is somewhat 
paralleled by that of an albino rat to the monkey Psyche who 
“adopted” It At the time of thi^ mculcnt psyche was kept at 
the Psychological Laboratory of the University of Cnlifcnrua 
She was without ofhei companions and for that icason n young 
male rat was placed in the cage with hci The two nniiiinls 
soon formed an attachment which peisistcd until the lal’s 
death sevcial months later Psyche earned the lat with hei 
in the laboratory and at liine^ out onto the univcisitv giounds 
She picked through its fur, protected it from attack, and, in 
general, behaved towaid it as a monkey mothei dnes townuls 
liei youne, even to the point of resenting iti, eating The rat, 
in turn, was dependent upon the monkey and would follow her 
about or or iiin to her for piotcction The position of the int 
m the monkey's arms, svhen it was being held oi c.iintd, was 
not determined by the monkey She would sci/e and diaw it to 
her breast The lat would struggle until it achieved an iipiight 
position, but the relation of its ventral or doisnl side to the 
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monkey's bieast was puiely a maMei of chance Had the i at 
been dependent upon the monkey’s bicast foi noiiiisbtnen^ (liic 
to Its inability to clasp the host and thereby turn towards the 
breast, it undoubtedly would have staived In other words, the 
rat, fcir purely structural reasons, was in the helpless position 
of the pieinature monkey baby who bccnusc of weakness cannot 
orient itself toward the mothei's hicnst 

The icactwH of ihe pteseNl subject to his >mno) nfinpe w.is rKo 
investigated At first thcie was do apparent icaction to suck an 
image, for the bcli.ivtoi was the same iii icgaiti to the fiont and 
hack sides of the miitoi The miiioi, at this pciiod, seemed to he 
no diffeient fiom anv otiici stnnulus object, mciclv eliciting the 
usual clinging reactions This bchavioi, at +7 days of age, is illiis- 
tiatccl in Figuics 85-89. At 117 davs of age, howcvci, a. diffciential 
icsponse was noted. The miiioi 'tvas picsented with the animal con¬ 
tentedly clinging to the cxpcnmentci’s arm. Upon seeing his image 
in the miiioi, Kias made the "moutinng” icsponsc, kicked with all 
foui legs, then ciied loudly (“fcar-pain civ”), and defecated On 
subsequent presentations, the emotional element disappcrucrf, .ilfhoiigh 
the “movithmg” behavior continued in cxaggciatcd foim 

Lastly, let us considei the gcncial topic of t/tauuung. Ycikcs (+2, 
p 4) has defined grooming as “a pattcin of social bebavioi whose 
essential featuies arc visual examination, s.caich and manipulation of 
the skin and liaii of a companion with fingeis and lips, lemoval of 
diit, dandruff, scabs, paiasitcs, and othci cxtiancoiis mateiials, and 
then conveyance to the mouth of the groomei, whose lips, tongue, and 
jaws meanwliilc mav have been in motion, with sound pioduction, as 
if in anticipation of something to be swallowed. Commonly swal¬ 
lowing ensues, if the object is not disagiccablc ” Kohlci (17), foi 
example, includes such bcbavioi as flca-picking, hau-dicssing, skin- 
tieaimcnt, and toilet-making It should be pointed out at tlic stait 
that Ycikcs, although he tecognizes the phenomenon of aiito-giooni- 
111 ff, exhibited bv many vertebrates, ncvcithcless uses the terms 
glooming” consistently to designate "social” oi intei-individual be- 
havioi of the given type Since the subject of the piesent investiga¬ 
tion was rcaied in isolation, no mateiial on this paiticulai aspect of 
the topic is available, although "auto-grooming” could easily be 
studied. 

Grooming has often been held to be of tremendous importance 
fiom the phylogenetic point of view Watson (36, p 178), with 
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reference to the Macacus rhesusj says that "flea-catching, regaidless 
of what the sociologists may have to say, is the most fundamental and 
basal foim of social intercourse between rhesus monkeys" Zuclcer- 
man (43) points out that for the baboon also grooming is of funda¬ 
mental impoitance. Thus the phylogenetic evolution and develop¬ 
ment of such leactions may be traced, culminating in the so-called 
"delousing” behavior of eaily man, which anthropologists (cf Mali¬ 
nowski, 21, p. 327) h<avc long regarded as a widespread cultural 
phenomenon in piimitive life In fact Yeikes (41, p 12) has gone 
so far as to state that " ‘flea-picking’ in the monkey, 'grooming’ in 
the chimpanzee, and 'delousing’ in man, aie functionally identical 
patterns of response" In summary foim, his hypothesis (p. 21) is 
that "grooming in the chimpanzee, as type, icpiesents a genetically 
important pattern of piimate social lesponse, from which have evolved 
incompaiably useful foims of social service, that it icprcscnts a step 
in the socialization of piimate behavior and stands as forciunnci of 
human haii and skin dressing, nursing, medical and surgical treat¬ 
ment " 

Let us now considei the ontogeny oi development of gioommg 
behavior in the individual animal On the basis of t!ie above quota¬ 
tion fiom Watson, Yerkes concludes that Watson evidently considers 
such acts to be instinctive. As to his own opinion, Yerkes (41, p. 
113) states 

So fnr n<! I have been able to leain, no one nt present 
knows whether m the howler, capuchin, macaque. Unboon, or 
other monkeys the activity is pnmaiily inherited or indivi¬ 
dually acquired Initial attempts in the Yale Laboratories 
of Comparative Psychobiology to observe the (list appearance 
and development of grooming in chimpanzees indicate, seem¬ 
ingly, that it may appeal in a chimpanzee infant which 
has been reared fiom birth in isolation fiom its kind and on 
which social tradition and parental tuition cannot have op¬ 
erated 

The relevant data upon which Yeikes bases this statement are 
those of Jacobsen, Jacobsen, and Yoshioka (14, p 75) on the de¬ 
velopment of social play m their chimpanzee subject by the thirty- 
ninth week. They state* 

The second pattern of social play, or perhaps better, manip¬ 
ulation with social import, is related to the previously men¬ 
tioned interest m exploring the details of the face, hands, and 
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arms of tlie infant's human companions, TJic characteristic 
chimpanree pattern of skin cliessing, in contrast to the earlier 
simple cxploiation, appeared quite suddenly wlicn the infant 
saw a scab on the back of the attendant's hand She rushed 
acioea the cage, walking erectly, 4 rni 8 extended in advance of 
the body, .md then thrust the Index lingers of each hand 
through the wire-mesh so «a to bring them together on the scab 
which she then pinched and prodded Erection of the hair and 
smacking of lips and tongue accoropaiued the manipulation 
Later the lips and tongue were used toi examination of the 
scab, The complete pattern of behavior was strikingly similar 
to that of the adult chimpanzee, and occurred before this ani¬ 
mal had had experience with creatures of its kind 

Yeikes maintams that ‘^Jacobsen's observation justifies the -wholly 
tentative sCatcmcnc that in the chimpanzee, at least, grooming may 
be structurally conditioned, even if to a considerable extent modified 
subsequently by experience " 

With reference to the chimpanzee, Yerkes also states (p. H) that 
“during infancy neitlici self nor social grooming ordinarily appears, 
. . . From infancy onward, grooming as social response becomes in¬ 
creasingly definite and frequent until maturity is achieved" Since 
“infancy" in the chimpanzee includes approximately the fust three 
years of postnatal life, it would seem that this statement is not in 
full accord with the above findings of Jacobsen, Jacobsen, and 
Yoshioka, in which grooming behavior was reported picsent by the 
thirty-ninth week Noi would it seem that the data justify the 
conclusion that such behavior is innate or stiucturally conditioned 
In fact Yeikcs himself reports unpublished data of Nissen showing 
the total absence of dclousiiig activity in two one-year old chim¬ 
panzees, even when the animals became infected with body lice 
“Neither self nor social giooming oi delousing occurred A thud 
animal, about two years of age, made no effort to delouse himself, 
but when he was placed with individuals a year or two older the 
lice promptly disappeared" Yerkes concludes that some of the facts 
s>uggcst inheritance, others acquisition of giooming reactions* 

Obviously, unless the activity has inherited structural basis 
in the Individual, u cannot be assumed to have phylogenetic 
history in the primates In the present stage of my inquiry I 
am inclined to think that the evidence is slightly in favor of 
the hypothesis , , that grooming 13 nn inherited pattern of 
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response whose racial history may bo traced imperfectly m 
the existing primates 

At no time m tlie present investigation %vas there the slightest 
evidence of auto-giooming. Nor did the infant macaque ever ex¬ 
hibit glooming behavioi when confiontcd duiing the observational 
periods witli the cotton batting, albino rat, guinea pig, cat, adult 
ihesus monkey, or the hands, aims, oi hair of the observer. Clutch¬ 
ing, sciatching, and, at a later date, gloss manipulatory reactions 
were very common, but the detailed pattcin of grooming behavior 
as defined by Yeikes was not observed Jaw movements, piesent 
in other situations, nevei appealed on such an occasion, nor did the 
infant ever indulge in such behavior as Kohler has characteiized as 
(lea-pickmg, hair-dressing, skin-ticatmcnt, oi toilct-malcing The 
fact that the piesent subject was clean and free from paiasites may 
indeed be a factor in the absence of such behavior. 

Thus it would seem that the question of the ontogeny of grooming 
and nuto-giooming behavior is still unsettled. Such icactions were 
not obseived in the present subject at blith, nor did they occur during 
the fiist year If this finding continues to hold, it might be due 
to the fact that, since the animal was leaicd in isolation, there was 
no oppoitunity for the acquisition of such responses. If giooming 
reactions were subsequently to occur, they might be Inteipreted 
eithci as (1) Icaincd or cxpeiicntial or (2) instinctive or "matura- 
tional” phenomena Moic data arc needed, including expciiments 
with subjects icaicd in isolation and in close association with animals 
of known hehavior.il chaiactciistics It would seem to the wiitei at 
piesent, liowevci, that so-callcd piimatc grooming bcliavioi is not 
some invstic instinctive “spring” of action dependent upon neural 
matuiation, but rathei a definite icsporisc acquued from intciaction 
with othei individuals oi else a development, modification, or differen¬ 
tiation of the scratching or manipulatorv reaction to a visual, tactile 
or iriitating stimulus. Why the leaction pattern must be considered 
social wlicn the stimulus (scab, parasite, hair, etc ) is located upon 
some othei animate object lathei than the same or inanimate object 
IS also difficult to undcistand, but this is a common misapprehension 
in social psychology, which classifies inoie often in teims of misnamed 
“stimuli” than in terms of actual behavior pattcins 
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LE DfiVELOPPEMGNT PENDANT LE PREMIER AN D’UN SINGE 
RHfiSUS (Macaca mulatta) ELEVfi DANS L’ISOLEMENT 
(R^aurnd) 

Get article dicrit Vetude du divelopiicment pendant Ic premier an d’un 
sinie rhesus (Macaca wutatln) ileve dans I’isoleinent, L ap de gestation 
du sujet a ite 167 jours, ct Pon a pris Ic petit par force A la mfirc i 1 age 
dc 3 jouis, et on I'a ^Icvd apris avee auccis compl^tement laole de la mere 

et dcs autiea membres de PespAce , , , 

La partie pr^liminaire dc Particle montre la vJleiir ct la nficcssitd dc 
I’approche et comparative et ginilique ttux probl^mes dii comportement 
psychologique. On cite des cxpiiiences sur la crolasancc ct Ic dcveloppe- 
meat dll comportement da diverscs formes dca animaux, en sc lapportant 
surtout £ line considdrafton des primates L’aulre partic de I’article deent 
Pcxpericnce cUe-meme, y comprb la description do pioblhne, de Vheibitat, 
de la mmril\i\e, et de la discussion des risultats On rnppoite qunnd pos¬ 
sible !cs doonces appUcablea dca aiitrea investigationa. On diacutc les 
risultats sous trois titrcs. 

(1) Le diveloppmetU physique, y compus I’.'ipporence gcneralc, le poids, 
les proportions du corps, et Tfiruption de la dentition d^cidue 

(2) Le rUveloppcment seNsori-rnoiciir el celut du coviporleinent smple, 
y cotnpris des donnies sur le d^vcloppcment fonctionnel des modalit^s sen- 
soriejiea, dea r4dcxcs, et d’antres reponses nnotnees dimples 

(3) Le dJveloppeinent du comportement comptcre, y compris une dis¬ 
cussion du comportement en prenant la nouinture, de la vocalisation, de la 
prehension ec dc la manipulation coordonn4ea, de I’usagc des mains, du 
comportement 4motif, des maniires lodividiiellca, dc I’habitudc de sucer 
le pouce, des reactions anormales, dea reactions aiix autres animaux et A 
un miroir, ct dea soins prts de la proprct6. 

Eolby 

DIE ERSTJAHRIGE ENTWICKLUNG EINES RHESUSAFEEN {Mcicnca 
mulatta), DER IN ISOLIERUNG AUFGEWACHSEN 1ST 
(Referat) 

Dicse Untersuchung handelt von der erstjahrigen Entwickliing emes 
Rhesusaffen {Macaca tutilalta), der in Isolicrung aufgewnchscn ist Daa 
Trachtigkeiisalter war 167 Tage, und das kleinc Tier wurde mlt Gewalt 
von der_ Mutter entfernt, ala es drei Tage alt war, und nachlier wiicha ea 
erfolgieich in vollkommener Isolierung von der Mutter und anderen Mit- 
glicdetn der Gatiung auf. 

Die Einicitung dieses Aiifsatzes weist auf den Wert und die Notwendig- 
kcit sowohl einct veigleichenden als auch ciner gcnetischen Behandlung dea 
Problems dcs psychologlschen Vcrhaltens Expenmente ubei Wachstum und 
Entwicklung des Vcrhaltens der verschiedenen Tierformen mit besondercr 
Bcrucksichtigung der MenschenafFen werden angegeben Der Rest dca 
Aufsatzes handelt von dem eigentlichen Experiment, der einc Beschreibung 
des Problems, Fiindorta, der DIat, und eine Erotterung dei Ergebnisse 
Datcn aus andeten Untersuchungen werdeu womoglich angegeben. 
\ unter drei Ucberschrlftcn erortert: 

(1) Physikfllische Entwicklung, cinschliesalicK des allgcmeinen Auss- 
sehens, des Gewichts, korperlicher Vcrhaltniase, und dcs Ausschlagg aus- 
falletideQ Zahnens. 
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(2) Sinnes-motoiiscbe Entwicklung und einfachc Entwicklung des Vei- 
haltens, einschliessHch Daten uber die funktinnelle Entwicklung der Sinnes- 
modalitaten, Reflcxe, und nndercr einfachei Motorreaktionen 

(3) Komplexe EntwicLIung des Veihaltens, einschliesslich einer Be- 
spicchung des FressverhaUens, der Vokalisation, des kooidinieiten Ergiei- 
feiis iind der Handhabimg, des Gebraucha der Handc, des Gefiihlsverhaltens, 
der Manienerthciten, des DaumensaugenSi der anomalen Reaktionen, des 
Verhaltens gegen andere Tiere und gegen etnen Spiegel, und des Pflegenu 

Foley 



THE GENTILE STATUS OF GIFTED CHILDREN AT •= 

maturity*! 

From Teachers College, Columha University 

Leta S. Hollingworth and Ruth M. Kaunitz 


The Problem Stated 

The present investigation was planned to contribute toward 
answering the question, what will be the intellectual status of 
gifted children, as they approach and reach maturity ? More specifi¬ 
cally, we aimed to discover what would be the centile status at 
maturity of children who in 1922 tested in the top centile of school 
children, by Stanford-Binet, ic, above 130 IQ. 

Previous Contributions to the Problem 

Adequate study of this problem involves long-time observation 
of the same individuals. The majority of relevant studies previ¬ 
ously made have dealt with the generality of children, and have 
covered from one to six years of time These studies have borne 
upon our problem by showing what the degree of constancy of the 
IQ IS for children in general For the periods of time coveied in 
these investigations, tlie constancy of the Stanfoid-J3inet IQ is of a 
high order Recent surveys of the collected data (3, IS) reveal 
that the correlation coefficient obtained between separate tests made 
on the same children diminishes somewhat with the lengthening 
of time 

Kiihlmann's ten-year study of inferior deviates (8) demonstrates 
that groups of feebleminded children remain feebleminded as they 
reach maturity, while Chipman (5) notes that the IQ (S-B) is 
reliable within ±4, in 80 per cent of institutional cases, for pre¬ 
diction of limit of mental development in mental defectives, using 
sixteen as the age of maturity. 

Baldwin and Steelier (1) followed the development of a group 
ol children dusteiing at about 120 IQ (S-B), in compaiison with 
an average group, and showed the former to remain constantly above 
the latter, as all approached maturity. 

‘Received in the Editorial Office, January 16, 1934. 

Reported at the Cleveland meeting of the American Educational RescarLh 
Association February 28, 1934 
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As regards children in the top ccntile on Stanford-Binet, previous 
data have been supplied by Tcrman (12) In Terman’s study, 292 
adolescents between the fifteenth and twentieth buthdays, identified 
six yeais previously by Stanfoid-Binet as having IQ’s at or above 
140, wcie retested by means of the Tcrman Group Test, and were 
pioved to earn high scores. A sample of these adolescents were 
also tested by means of the Thorndike College Entrance Examina¬ 
tion, and rated high. Compaiative centile status was, however, not 
determined in this study. The Tcrman Group Test, like Stanford- 
Binet, is exhausted by the gifted early in adolescence It has 
insufficient "top " The Thorndike College Entiance Examination 
has attached to it no distribution of the general population, from 
which centile status, compaiablc to centile status on Stanfoid-Binct, 
can be determined Tei man’s investigation clearly shows a strong 
tendency for children who test above 140 IQ (S-B) to maintain 
high status, a tendency which is stronger in his sample for boys than 
for girls 

Fiom previous data, tlicieforc, it would be expected that gifted 
childien will tend to maintain superiority as they mature We 
wish to discover as exactly as possible what tins tendency will be, 
tn terms of centile status Even this determination will not, of 
course, be very precise, since any centile covers a lange of intellects, 
the top centile covering a veiy wide lange 

The Subjects of the Present Study 

The subjects of the present study wcic identified in childhood as 
testing above 130 IQ (S-B) Neaily all of those included were 
identified in the course of expciimentatioii with special classes for 
gifted childien, at Public School 165, Manhattan (6), under the 
auspices of a joint committee^ The childien were of the ages 
shown in Tables 1 and 2, at the time of testing by Stanfoid-Binet. 
Neaily all were identified m 1922 or 1923 In the oiigmal sample 
identified theie were 148 children As tending to avoid the re¬ 
gression on retesting which occuis horn any extreme centile as a 
function of the probable error of a single test, when the line of 

®This cominittcc included Mr Jacob Theobald and MisS Jane E Mona¬ 
han, of Public School 165, Manhalldn, Dr Giace A Taylor, Misa Mnigarct 
V Cobb and Piof Leta S Ilollingwoilh, of Tcacheis College, Columbia 
Umvcrsiiy The woik of ibis committee was supported foi two years, from 
1923-1925, by funds supplied by the Cainegie Corpoiation, of New York 
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first testing is cliawn juit at the lowci limit of a centile, we in¬ 
cluded in our original sampling no child testing below 133 IQ, 
though the top ceiitile of Teiman’s distiibution is cliawn at 130 IQ. 

During 1932 and 1933, one hundred and sixteen nf these children 
were letcsted, by means of Armv Alpha. 

Fifty-slx of the subjects originally tested had been iccordecl as a 
sample to be obseived with absolute completeness for ten years 
All but two of these arc among those finally tested by Army Alpha, 
and all pertinent ciicumstances connected witii the absence of the 
two missing subjects are known. They failed to be included in the 
final tests because one was in England and one in California at the 
time They 'Were not lost from the sample through any peculiari¬ 
ties of development. Data are at hand regaiding the status of these 
two boys in 1929, as follows, from which it will be clear that one 
of them had already reached the top centile of the Army Alpha dis¬ 
tribution at that time. 


Suhjccls missing 
from final test 



Alpha Score 



of completely ob¬ 
served sample 

IQ 

(S-B) 

Age 

1929 

Foim 

Age 

123 

160 

9-0 



15-0 

146 

135 

7-8 

■Hi 


14-6 


We thus have a large sample of our anginal sample which has 
been one hundred pel cent accounted for by the investigators, either 
as finally tested, or as missing for the definite reason of removal 
to a distance too gieat to cover This sample was selected at the 
outset for complete observation because the children composing it 
were in special opportunity classes in 1922-23, and it was theic- 
fore believed tliat lasting acquaintanceship would arise between them 
and the investigators (6) This proved to be the case They were 
not selected on any other basis. 

The manner in which these fifty-six children are distributed m 
relation to our total original sample may be seen by inspection of 
Tables 1 and 2, which give the original IQ’s of the retested sub¬ 
jects, and of those missing from the letcst, respectively These 
fifty-six are well distributed throughout the total sample, and thcic 
is, therefore, no reason to assume that the 32 subjects missing fiom 
our ictest would change our icsults if they had been included. 
The fallacies of selection have been avoided by following a sample 
of our sample, with a complete record of it 
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TABT.E 1 

PRESFNTING ToTAL DaTA OK AoR, SeX, AND TCST ScOItHS OF llfi iNTLLLliCTO- 
ALr.r Gifted Children, Retf-sted at or Near Maturii-y 
Asterisks show children belonging to the sample that was one 
hundred per cent observed, from start to lintsh of the study 


Subject 

Sex 

IQ 

(S-B) 

Age 

yrn niosi« 

Army 

Alpha 

scoie 

Form 

of 

Alpha 

Age 

yrs moB 

* 1 

M 

190 

9 

3 

210 

3 

19 

6 

* 2 

M 

188 

9 

4 

198 

8 

IS 

2 

3 

M 

187 

6 

6 

205 

8 

18 

6 

4- 

M 

178 

7 

7 

188 

5 

15 

10 

5 

M 

177 

7 

11 

194 

7 

18 

2 

* 6 

M 

175 

9 

1 

193 

3 

19 

1 

7 

F 

174 

7 

5 

192 

S 

17 

6 

S 

F 

173 

7 

1 

181 

5 

16 

1 

* 9 

M 

172 

7 

4 

188 

8 

18 

2 

• 10 

M 

171 

8 

8 

194 

8 

19 

5 

• 11 

M 

171 

8 

4 

198 

8 

18 

7 

•* 12 

P 

170 

8 

1 

180 

8 

19 

0 

13 

M 

170 

9 

2 

186 

7 

21 

0 

• 1+ 

M 

168 

7 

2 

191 

3 

17 

7 

IS 

M 

168 

9 

6 

193 

8 

19 

8 

• 16 

F 

167 

9 

0 

197 

8 

19 

1 

* 17 

M 

167 

6 

7 

191 

8 

16 

8 

* 18 

F 

164 

8 

7 

194 

3 

19 

3 

• 19 

M 

163 

7 

6 

183 

8 

18 

S 

• 20 

M 

162 

8 

8 

192 

8 

19 

3 

* 21 

F 

162 

8 

8 

169 

8 

19 

1 

22 

M 

161 

8 

0 

175 

7 

IS 

11 

* 23 

F 

160 

7 

8 

188 

8 

18 

4 

24 

M 

160 

5 

6 

188 

8 

IS 

7 

25 

M 

159 

4 

11 

194 

7 

17 

2 

• 26 

M 

158 

9 

7 

186 

8 

19 

6 

27 

F 

158 

8 

8 

161 

5 

17 

6 

23 

M 

157 

7 

2 

189 

5 

15 

9 

• 29 

M 

157 

8 

3 

195 

8 

18 

9 

•* 30 

F 

157 

10 

10 

187 

8 

19 

5 

* 31 

M 

157 

7 

3 

187 

8 

18 

2 

• 33 

F 

157 

9 

5 

189 

8 

19 

1 

33 

F 

157+ 

11 

0 

197 

7 

19 

0 

34 

M 

156 

8 

8 

189 

7 

18 

0 

• 35 

M 

156 

9 

3 

207 

8 

19 

4 

* 36 

M 

156 

9 

9 

200 

8 

20 

0 

• 37 

M 

156 

8 

11 

194 

8 

19 

0 

38 

F 

156 

7 

S 

188 

5 

16 

6 

39 

M 

155+ 

11 

8 

197 

5 

18 

3 

* 40 

M 

154 

8 

6 

153 

8 

18 

11 

• 41 

F 

154 

9 

8 

168 

8 

19 

7 

• 42 

M 

154 

7 

8 

199 

8 

17 

11 

* 43 

M 

153 

8 

1 

184 

8 

18 

7 

44 

M 

153 

10 

2 

177 

7 

18 

6 

• 45 

M 

153 

8 

7 

191 

8 

18 

11 

46 

M 

153 

10 

11 

179 

7 

19 

0 

47 

M 

152 

7 

2 

173 

7 

IS 

7 

48 

M 

152 

11 

4 

197 

7 

18 

10 

** 49 

F 

152 

9 

8 

175 

8 

19 

6 

50 

F 

152 

6 

9 

172 

7 

15 

8 

51 

F 

151 

7 

11 

167 

5 

15 

6 

52 

M 

151 + 

11 

4 

184 

7 

13 

11 

* 53 

V 

151 

8 

6 

183 

8 

13 

8 

• 54 

M 

150 

9 

6 

189 

8 

20 

4 

* 55 

M 

150 

9 

2 

198 

8 

19 

9 

* 56 

F 

ISO 

9 

0 

191 

8 

19 

0 

57 

M 

150 

7 

6 

179 

7 

15 

9 
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TARL15 t ^conUnaed) 

Army Form 

IQ Age Alplia of Age 

Subject Set (S-B) yxs mos score Alpha yra mos 
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TABLE 2 

Presenting Original Data on Subjects Missing from the Final Test, 

BY Army Alpha 

Asteliska show childicn belonging to the sample thnt was one 
hundred per cent observed froni start to finish of the study 


Subject 

Age 

IQ 

(S-B) 

Sex 

Subject 

Age 

IQ 

(S-B) 

Sex 

117 

8 

6 

176 

F 

133 

9 



F 

118 

11 

6 

170-1- 

M 

134 

8 


mSM 

M 

119 

8 

7 

169 

M 

I3S 

9 


KB 

M 

120 

8 

7 

164 

F 

136 

8 

8 

143 

F 

121 

9 

7 

161 

M 

137 

7 



F 

122 

10 

2 

163 

M 

138 

7 



M 

*123 

9 

0 

160 

M 

139 

8 



M 

12+ 

10 

9 

158 

M 

140 

7 


^ SH 

M 

12S 

8 

1 

155 

M 

141 

7 



F 

126 

8 

2 

1S5 

M 

142 

3 



F 

127 

10 

5 

154 

F 

143 

8 


^■TS 

M 

123 

11 

2 

152 

F 

144 

9 



M 

129 

9 

0 

153 

M 

145 

8 



M 

130 

10 

2 

150 

F 

*146 

7 



M 

131 

11 

0 

148 

M 

147 

8 



M 

132 

9 

6 

148 

M 

148 

6 



M 


The Age or Maturity 

Our subjects had all passed the fifteenth biithday at the time of 
final measurements repoited here Their ages appeal in Table 1. 
The median age at the time of retest, by Aimy Alpha, is 18 years 
6 months. 

Wc proposed to deteimmc ccntile status at niatunty, but the age 
at which intelligence tests cease to yield an inciement is not pre¬ 
cisely known. In various studies of the matter, ages all the way 
from thirteen (7) to twenty-two (14) have been suggested The 
age which seems most probable is about sixteen years, for the aver¬ 
age, Thorndike’s studies of high school pupils (13) suggest that 
adolescents of better than average intelligence continue to show 
increments on mental tests up to eighteen vcais, and have not been 
proved to cease then, since the tests were not earned beyond that 
age These data arc not, howevei, entirely fice from fallacies of 
selection 

As bearing upon this point, fifty-two of our subjects were le- 
tested by Aimy Alpha at a median age of 15 yeais 1 month (with 
Foim 5) (9), and again at a median age of 19 years 1 month 
(with Foim 8) The median gam is 12 points, with a median 
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variation of ±5 points, and a range of from —2 to 30 points 
From Figuie 1 it is apparent that Foim 5 is about 5 points easier 
tlinn Form S; so that the gam would presumably have been 17 
points, had foims of exactly cQual difficulty been used. 

A growth of 17 points m four years, foi adolescents of such high 
degrees of intelligence, is unimpressive, and suggests that the limits 
of ability to earn points on Alpha were rather closely approached 
even at the age of fifteen yeais. Terman (12) found m letesting 
his group of the gifted by the Terman Group Test that "the in- 
teival between medians decreases with age, and becomes small after 
age fourteen.” 

On the basis of existing data, we feel justified in concluding that 
our group, at the date of the Alpha test here recorded, was close 
to maturity, and that subsequent increments by growth will be 
slight, if any. 


Choice op Instruments of Precision 

For distribution of the intelligence of children, Stanfoid-Binct is, 
and long has been, one of the best, and probably the verv best, of 
all instruments available Its reliability has been demonstrated 
many times, and its validity in the case of the gifted has been proved 
by the criterion of scliolastic achievement, over a period of three 
yeais (4). Since our subjects all tested in childhood above 130 IQ 
(S-B), they fell into tlie top (or hundredth) centile of school cliil- 
dren, accoiding to Terman’s distribution of 905 cases (11) 

For the determination of centile status at maturity there is no 
iibtrument oi distribution as satisfactory as in the case of Stanford- 
Binet for children. The hteiaturc contains in fact only one dis- 
tiibution of adults that appioximatcs a representative sample of the 
total population This is the distiibution in the military draft of 
1917-18, of men between twenty-one and thnty-onc years of age, 
by means of the various forms of Army Alpha (17). This sample 
of adults IS not wholly unselected, but it is approximately so. The 
sample is very laige, and the hundredth centile of it is the best mch- 
cation we have, or shall be likely to have save for repeated govern¬ 
mental action, of what the best one pei cent of our adult population 
can do on a mental test, Theiefore, wc chose Aimy Alpha as oui 
instrument for distiibiiting the gifted at maturity in centiles 
The boys and girls included m our completely obseivcd sample had 
taken Army Alpha in 1924, and again m 1929 (9), but no foim of 
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Alplia was icpeated with any subject As duiic aic live available 
forms of Alpha, this was easy to accomplish. The sixty-two sub¬ 
jects outside the completely obseivcd sample had nevei taken Army 
Alpha before, so fai as known to themselves or the investigators. 

It may well be said that ceitain items of Army Alpha aie now 
obsolete This ciiticism applies to the Geneial Information Test 
Names of movie actiesses, and adveitising slogans, for instance, 
which were current in 1917, would constitute esoteiic knowledge m 
1933. The penalty upon oiii gioup from this cause is, howevei, 
slight—piobablv not moie than thiee oi four points—and would 
tend to be offset by the fact that pait of our 116 subjects were "test- 
wise," (“test-wisdom” tending to inciease scoics) It was indeed 
intciestmg and amusing to discover how much of this knowledge 
that was cunent when these subjects weie two oi thiee yeais old is 
still in their minds, e g, the old name of the Brooklyn baseball team, 
and the trade name of Velvet Joe The boys and gnls frequently 
commented adversely upon these items, saying, "People might not 
know that nowadays," “That is old stuff,” etc 

The Stanfoid-Binet tests weie given by foui different psycholo¬ 
gists, all well tiained foi then work The Aimy Alpha tests were 
given in 1932 and 1933 by the senior investigator reporting the 
present study, and were administered to the subjects for the most 
part in groups A few of the tests were given to one individual at 
a time 

The various forms of Alpha diffei but slightly in difficulty, as 
shown in Figuie 1. We used Forms 7 oi 8 for 88 5 per cent of 
our cases The proportionate use of forms, with then values, is 
seen in Table 3 The aveiage of median scoies for all foims of 
Alpha taken together is 62.9 points Tlie average score value 


TABLE 3 

Showing the Values or the Mixture or Forms of Army Alpha 
Used in Testing 


Number of 
subjects 

Form of 
Alpha 

Median value 
of Alpha 

62 

8 

617 

41 

7 

643 

12 

5 

66 S 

1 

6 

609 

Avcinge value 
mixtuie used 

for 

63.1 + 
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-rOQH-COftn-rOflM-fOQM COaM- 




•COMPAflliOM ^ALPUd COJlMi- 
PLDCtNTAaCiocAoofe CDADCVAND OC 
D OP D-QOADD, ON tACU oJ^UL PVL tOIlHi 


FIGURE 1 

Showing thb Comparative DirFicutTv of the Various Forms of 
* Army Alpha 

From Memoirs of the National Academy of Sciences, Vol. IS, 1P21 

for the mixtuie of foims m our final test is 63 1 points. In oui 
testing we thus used forms that arc neither the easiest nor the most 
difHcult. They afford, in fact, an almost exactly median chance to 
score, 

Research lias indicated that girls and boys respond in much the 
same way to Army Alpha (10) It is tiue that we have nevei had 
a large lepiesentative sample of our adult female population tested 
by any means; but somewhat closely comparable selections, such as 
high school boys and high school giils, college boys and college giih, 
yield closely similar scores on Alpha The girls in all these selec¬ 
tions score a few points below boys—on the average, about 6 points 
below, and this discrepancy is located hugely in results on the 
General Information Test m Alpha, which was standardized with 
moie items from men’s experiences than fiom wotnen’s expeiiences 
(16) 
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Gentile Distribution by Alpha 

In three difieient laige samplings of drafted men, between twenty- 
one and thirty-one yeais of age, of sufficient litciacy and intelligence 
to take Army Alpha, and tested by the various forms of it, the top 
(or hundicdth) centile falls at and above approximately 165 points. 
For these combined samples of the white draft, the top centile 
(1 06%) IS drawn at 165 points Figuie 2 shows these facts giaphi- 
cally 



PtnCfSITArL DliTRIBlTION OFTHLALPUA KORtS OF MCN IN 
CflOUPS l-Z-iNfrJWUO mi CDADtD ONrULBAili OF ALPUA 

FIGURE 2 

Showing the Percentage Distribution of Men op the White Draft 
Who Were Admissible to Alpha 
From Memoirs of the National Academy of Sciences, Vol IS, 1921. 

The extreme skewness of Figuie 2 is, of course, due to the fact 
that Aimy Alpha piles up zeio scores for men who fall below a 
mental age (S-B) of 8 years 0 months In other words, Alpha does 
not have sufficient “bottom ” The Memoirs of the National Academy 
state these facts thus (17) ■ 

Since m Alpha the zeio points in moat of the tests are rela¬ 
tively high in the scale of intelligence, many individuals of low 
intelligence would obtain negative total scores, if their in¬ 
telligence could betray itself in appropriate negative scores in 
each of the component tests As it actually works out, the 
low-grade individuals are impioperly piled up, in the total 
distiibution, above the zero point (p, 622) 

Taking the distiibution fiom those in Figuie 2 which is most 
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typical, that of Group I, as the best we have, though faulty, for 
adult intelligence in the United States, we find that 95 of our 116 
subjects, when tested as they approach close to maturity, reach the 
top centilc. Nineteen fall at or above the ninety-seventh centile. 
Two fall below the ninety-seventh centile, both girls, aged 18 years 
at the time of testing. Figure 3 presents these facts giaphically. 

It is thus true that 82 per cent of our gifted group fall, at ma¬ 
turity, into the same centile of the white diaft (all of our subjects 



Showing the Percentage Distribution or Adolescents, Who as Children 
Rated Above 130 IQ (S-B), in Comparison with the Percentage 
D is-TRinuTiON OF the White Draft, in Points on 
Armt Alpha 

belong to the white race) on Army Alpha which they occupied in 
childhood among school children on Stanford-Binet, and the le- 
mainder very nearly reach this status. No individual legresses to 
average, as development terminates 
Bearing m mind the probable enoi of both tests, and that these 
findings are based on but one tiial of each test, this result is very 
consistent. The probable eiror of a single test on Stanford-Binet 
IS ±5 IQ. The piobable error in points foi a single test on Army 
Alpha is not exactly known Yerkes and Yoaciim (18) state that 
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this eiror is .ipproximately ±5 points The reliability coefficient 
for a test is said to be 95, but no details arc cited Plad reli¬ 
ability been increased in our study by combining at least two trials 
of each test involved, the piedictability of ccntile status for the top 
centile of school children would be mcicascd to practically complete 
reliability The twenty-one subjects who regressed from the top 
centilc aie disproportionately giils, and those undci 18 yeais of age. 
The median age at testing for oui total gioup was 18-6 For those 
who regressed, it was 17-9 If we restrict our count to hoys 
who hnd passed the eighteenth bitthday, \vc find that 90 3 per cent 
reach the top centile of the Alpha distubution of the white draft, 
with the remaindei at or above the ninety-seventh centile. 

Theve is still to be consideied the scale of Alpha scores for ccntilc 
distribution of the total population, communicated by Biegman (2). 
This scale is “based upon the distubution of scoies made bv the 
native white draft who could take the Army Alpha examination, plus 
the scores made by officers m the proportion of 20 to I.” 

In our judgment, a scale thus modified by theoretical computations 
probably places the top ccntile too high, because many of those who 
could no< take Army Alpha failed to do so on account of low in¬ 
telligence (which automatically results in illiteracy) It lias been 
shown that a mental age (S-B) above 8-0 is required to score on 
Alpha (17) Thus to add officcis’ scores, but not to add zeros for 
mental defectives, also missing fiom the distubution of Alpha, would 
suiely tend to push the dcmaication of the top centile beyond what 
It should be, for the total population It seems, indeed, to the piesent 
investigatois quite probable that native illiteiates excluded more than 
counterbalance the absence of officeis, so that the demarcation of tlie 
top centile even as it stands in Figure 2 (at 165 points) is veiy 
likely too high. 

On this point the Memoits state (17) . 

Of the 1,56(5,011 men (tested), 25 3 pei cent were "unable 
to lead and understand newspapeis and wute letters home," 
and were given the Beta examination for illiterates An ad¬ 
ditional 5 7 per cent, after failing the Alpha for literates, also 
were given the Beta examination It is estimated that more 
than half of this 31 per cent weic native born Americans 
(P 100) 

It IS theiefoie clear that many low-giade intellects are missing 
from the distribution of “those who could take Alpha,” which should 
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be included at the low end, if officers’ scores are to be included 
at the high end, foi correction 

The scale pioposed by Brcgman would draw the top centile for 
the total population at 174 points. This line of demaication would 
include 78 (67.2 per cent) of out 116 subjects. It might peihaps 
be reasoned that the closer agreement of oui data with the uncoi- 
rected distribution of Alpha scores argues for its greater soundness, 
as compared with the corrected distribution proposed. 

The form of Alpha pieparcd by Bregman (2) to eliminate obso¬ 
lete and sex-limited items from the Gcneial Information Test was 
not used in our study, because it has not been tried out on an 
actual representative population, to obtain a distribution of scores. 

Summary 

Of 116 childien testing in the top centile of the distribution of 
school children by Stanford-Bmet, cighty-two per cent were found 
when near maturity, ten years later, to rate in the top centile of 
the military draft by Army Alpha. The remainder rated in high 
centiles. No individual of either sex icgresscd to or nearly to 
average. Fallacies of selection were avoided in the follow-up by 
complete observation of a repiescntativc sample (n=56) of tlic 
total number of subjects (n=148) originally identified in child¬ 
hood. Girls legressed from the top centile somewhat moie fre¬ 
quently than boys, this rcgicssion being in part but not fully ac¬ 
counted for by the known scx-diffcrcnce between medians on Army 
Alpha. 

This result affords a validation, by means of elapsed time, of the 
predictive power of available mental tests on the one hand, and 
on the other hand, a proof of the constancy of the intellectual 
development of gifted childien in teims of centile status. 
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L'ETAT GENTILE DES ENPANTS BIEN DOUES A LA MATURITY 

(Rfsumd) 

De 116 enfants, tons trouves dans les tests dans le centile sup6ricur de la 
distiibution des ecoliers seton Ic Stanfoid-Binet, 82^ se sont montr6s quand 
pres dc In matuiite, dix an^ plus tard, dans le centile sup^iicur de la con¬ 
scription militaire, selon I’Army Alpha Les autics se sont monti^s dans 
des centiles sieves Auciin individu des deux sexes n’est revenu a la 
moyenne ni prfis dc la moyenne On a dvite des fautes de selection dans 
les noiiveaux tests au moyen d’une observation complete d’un cchantilion 
lepresentatif (56) du nombie total des sujeta (148) oiiginairement identifies 
dans I'enfnnce Les jeunes filles ont fait une regression du centile siipeneur 
tin peu plus frdquemment que les gar^ons, cette regiession etant expliquec 
on partie mais pas compl^temcnt pai la difference de sexe connue entre Iss 
mddiancs sur I’Aimy Alpha. 
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Ce r^siiltat donne une validation, an moyen dti temps passe, dc la capacity 
predictive des metUodea disponibles de tester I'intelligence, dc I’un c6le, 
et de I'autre cote, celle de la constance du developpement intcllectiicl des 
enfants bicn douds, en termes de centilc 

IIoLLINGWORTH liT KAUNITZ 


DIE RANGORDNUNG BEGABTER KINDER IN DER REIFE 
(Referat) 

Bei 116 Kindern, die sich m der obersten Stufe der Verteilung fin Schul' 
kinder beim Dinet Teat befnnden, wurdc fcstgcstellr, dass 82% dei Kinder 
?ehti jahre sp<itcr, als aie zur Reifc kamen, in die aberste hiindertteiJige 
Stufe der Militarauswahl bei dem “Army Alpha" Test fielen Die ubngen 
fielen in die hohen hundcrtteilige Stufen Kem liulividiium beiderlei Gesch' 
Icchts Rel in oder beinnhe ifi dtc Diirchschnittastufc zuiuck Pchlei der Auawnhl 
wurden bei der Nacfiprufung vcrmiedeo dutch die vollkommene Bcobncli-’ 
lung einer typvachen Aviavrahl (56) der ganien Anvnhl der Vpn (14-8), die 
uraprunglich in der KIndhett idenliliziert wuidcn. Madchen Helen m cinp 
niedrigere Stufe etv/as hauiieer zunick als die Knaben Diesei Ruckgont; 
Avird .ium Tell, abet nicht ganz, dutch die befcannten GeschlecUtsunter' 
schiede zwiachen den Durchschnmen des “Array Alpha” Tests ciklart 
Dieses Ergebnis liefert eine Bestatigung der Voraussngungskrnft dor ver' 
fugbaren Methoden der Intelligcnzpnifiingen vermlttelst der verflosacnen 
Zeit einerseits, anderseits det Konstanz der geistigen Eniwickhmg der be- 
gabten Kinder vermittaltt der Rangordnung. 

IIomNOWORTII UNO ICahnitz 



ON THE RELATIONSHIPS BETWEEN MENARCHEAL 
AGE AND CERTAIN ASPECTS OF PERSONALITY, 
INTELLIGENCE AND PHYSIQUE IN 
COLLEGE WOMENS 

From the Psychological Laboratory of Stanford University 


Calvin P. Stone and Roger G. Barker 


Introduction 

Our primaiy aim in making this investigation^ was to study the 
relations that exist in college women between age at onset of the 
menses^ and responses to items of a personality inventory (Bein- 
reuter, 4) While gathering the data for this study it was possible, 
in addition, to obtain infoimation relative to the intellectual and 
physical status of the same subjects The lelationships between the 
latter data, the menarche, and the pcisonality data will be reported 
along with the results from our mam study. 

The Subjects Data were secured from 336 women attending the 
San Jose State College and fiom 258 women eni oiled at Stanford 
Univeisity. In both cases the women weie enteiing students and. 
for the most part were in then freshman year. Working from in¬ 
formation supplied by the students, we eliminated Orientals, 
Hebiews, and those of South Euiopcan stock This was done to 
avoid introducing ii relevant factors due to racial heterogeneity, as 
it IS commonly believed that Ameiican-born children with these 
racial origins differ in age of pubescence and in physical traits from 

♦Received la the Editorial Office, June 4, 1934 

^Financial aupjiorC £oc thia study was provided by a grant from the 
Committee for Research on Sex Problems, National Research Council, and 
from the Thomas Welton Stanford fund for Psychological Reseiirch, Stan¬ 
ford University We are greatly indebted to Drs, J C, DeVoss and 
Elizabeth MePadden, who made data on the San Jose State College group 
accessible to us and to Drs B, S Dyment and C G Wienn who pro¬ 
vided us with the data for the Stanford group. Code numbers were 
substituted for names when transcriptions from the official record cards 
were made, hence individual identity of subjects waa unknown to those 
of us concerned with the present investigation 

^Onact of the menses is legarded as one important sign of pubescence, 
but not its equivalent The term pubescence embraces .i cliiatei of re¬ 
lated phenomena, such as enlnigement and pigmentation of the bre.'ists, 
growth of pubic and axillary hair, changes in certain bodily propoitlons, 
rapid growth of the accessory organs of reproduction, and so on 
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those of middle and north Euiopean stock which constituted the 
majoi part of the population from which our subjects could be 
secuied 

The Data. The height, weight, and chronological age of all sub¬ 
jects were obtained as a part of the routine physical examinations 
given to matriculating students in the two institutions. Seventy- 
live of the Stanford women wcie icraeasuicd'’ for lateral chest 
diameter at the level of the nipple, for pelvic diametei at the level 
of the iliac crests, and for height and weight approximately six 
months after the anginal measurements weie obtained. 

The age at first menstiuation was ascertained by personal inter¬ 
view at the state college, whereas the university group supplied this 
information as one item of a comprehensive health qiiestionnaiie filled 
out, with the aid of tlic parents, about one month before coming to 
the univeisity No endeavor was made to deteimlne the validity 
of these basic data on age at first menses by attempting to check the 
subjects’ answers with family records (if such aic available), with 
the rcmembiance of other members of the household, or by rcqiinmg 
them to relate the menarclie to other well dated and easily lecallcd 
events in tlicir personal histones. It is unfortunate that this could 
not be done because cnois as to age at first menstruation, like any 
errors of measuicment, would have an attenuating effect upon cor¬ 
relations. The matter seems worthy of special investigation, for we 
have found no published report throwing light upon the pioblem. 

The state college group received the Bcrnicutei Personality In¬ 
ventory, tlie Ameiican Council on Education Psychological Examina¬ 
tion for High School Graduates and College Fre«;hmen, and the 
physical examination during the same week. The univeisity women 
took the peisonality inventory approximately two weeks after the 
pliysical examination, and icceivcd a modified foim of the Thorn¬ 
dike Intelligence Examination for High School Graduates about 
6 months prior to that time. We know of no reason for thinking 
that this temporal displacement of the intelligence test in the case 
of the university group might invalidate its use foi the piesent 
purpose. 

Dhlrtbuitons, Means, and Standard Deviations of Chronological 
Ages, Menarcheal Ages, and Time Since ike Menaiche. It was our 

“Measurements taken by Mrs H. W Leuenberger, a Research Assistant 
m Psychology 
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intention to asemble data fiom women of the early adult oi late 
adolescent period of life m whom intellectual and physical develop¬ 
ment had reached such a stage that the relations observed might be 
consideied fairly typical of matuiity Concerning the age lelations 
of such peisonality traits as we wcic prepared to investigate, little 
was known beyond the fact that the scores reported for high school 
junior and senior giils differ very little from those of college 
women (4) 

In Table 1 will be found the percentage distributions, the means, 
and the standard deviations of the distiibutions of chionological ages, 
menaichael ages, and number of years since the fiist menses As the 
distributions show, most of oui subjects had attained a chionological 
age at which, according to previous investigations (6), (9), (11), 
little fuithei change takes place in intelligence, height, and weight 
with the addition of two oi three moic ycais. Also, since 99% of 
the subjects weie two or more years past the incnaiche, one should ex- 
pect to encountci very little confusion of relationships that may aiisc 
fjom diffcicntial timing of the developmental accelciation associated 
with the mcnaiche. In the case of stature, and possibly othei phvsical 
moasuiements, liowevei, the findings of Boas (5) must not be over¬ 
looked He found that girls who reach the menarche relatively late 
continued to grow m stature relatively longei than those who leach 
It early Theic was a small but significant incicment in height 
between the years of 17 and 18 in gnls who leached the menaiche 
at 13 years or later, whcicas in those who matured prior to that age 
growth in stature had virtually ceased. 

In Table 2 the means and standard deviations of scores and meas¬ 
urements of the college and the university groups are presented for 

comparison. In it will be found the critical latios diffeience - 

<T difteience 

of the differences in the means. 

It may be seen that the university women aie definitely younger, 
on the average, and leach the menaiche significantly earlier than 
the state college women The difference in chronological age may 
be due in part to the fact that scliolastic aptitude plaj's a more im¬ 
portant role in dctcimining the female population of the university 
than of the college gioup; those with the higher aptitudes are usually 
somewhat acceleiated in scliolastic standing But still anothei fac¬ 
tor, and one that is moie important, is the fact that the Stanford 
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TABLE 2 


Constants of the Distridotions or Ages, Physical Measures, and 
Plrsonalitv Ratings or 336 San Jose State College Women and 
2SS SrANFORD Uhiyersiiv Women 



San Jose 

State College 

N = 336 

Mean SD 

Stanford 

llniversity 

N = 258 
Mean S D 

Diff in Means 
ffdiff. 

Chron. age 
(years) 

18 97 

1 36 

17 97t 

0 71 

11 6 

Age at men 
(years) 
Height 
(inches) 

arche 

13 47 

1 12 

13 09 

1 17 

40 

64 42 

2 22 

64 83 

2 02 

2 4* 

Weight 

(pounds) 

12S 80 

20 20 

125 SO 

14.55 

02 

B,N 

—39 40 

75 30 

—65 61 

71.83 

4,3 

B,S 

0 65 

51.73 

23 00 

57.36 

4 9* 

Bd 

—26 73 

47 11 

—38 84 

43 30 

32 

B^D 

25.35 

57 67 

50 87 

56.78 

5,4* 


1^=257 in the ense o£ Chion age 

*rndicate9 the Stanford group has the laiger mean. 


women, from whom data were obtained with rare exceptions entered 
the university immediately after finishing the secondary schooli 
whereas a greater proportion (possibly 10 to 15%) of our state 
college group transferred to this institution after a year or more m 
some other state or junior college. 

The diffeience m menaichcal age may be due, in part, to the 
existence of a small negative coi relation between intelligence scores 
and the age of fiist menses As we have already stated, the uni¬ 
versity gioup has been more highly selected for college aptitude than 
has the college gioup However, this difference in menarcheal age 
should not be stressed in view of the fact that one cannot be abso¬ 
lutely certain that it is not ascribable to the difterence m methods of 
collecting the data followed at the two institutions (See above ) 

The differences in height and weight aie small and hardly worthy 
of notice in view of the fact that different technicians, working with 
different instruments and possibly with slightly different methods of 
procedure, took these measuiemcnts in the two institutions. 

With lespect to the Beinreuter Personality Inventory, it may be 
seen that differences between the college and the university groups 
approach significance in cveiy instance Because of this fact, and 
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because of the significant tljftcience in menarcheal ages of the two 
groups, it seemed inadvisable to pool the data from the two institu¬ 
tions. Therefore, although possibly sacrificing some iegUimate vaii- 
ability of scores, we have dealt sepaiatelv with the college and uni¬ 
versity groups. 

Relation or Menarchbal Ace To Personality Data, Physi¬ 
cal Measurements, and Intelligence Scores 

The relationships between inenaichcal age and the personality 
ratings, physical measurementj., and intelligence scoies aie indicated 
by means of the product moment coi relation coefficients given in 
Table 3. This method of analyzing the relationships appeals to be 

table 3 

Relation of Menarchbal Ace to Personality Ratings, Physical 
Measurements, and Intelligbncc Scores 

Product moment conelotion coefficients 
Menarcheai age San Joee Stanford 

correlated with* State College Universiiy 


Bernreutei 


B.N 

— U8±03< 

+ 01l±042 

n,s 

— 038± 037 

— 098± 042 

BJ 

—137±.036 

—,029±.042 

B,D 

+ m± 03<i 

— 00!>± 043 

Physical meaiureinents’ 

Height 

-1-.153± 036 

+ 094-± 042 

Weight 

— 059±O37 

— 22S± 040 

*H,/w ratio 

+.093± 036 

+ :7+±.04I 

In tclligence 

—.175± 036 

— 042± 042 

Chronological age 

when examined 

+.089± 036 

+ 083± 042 


*TIii 8 rntio consists of height in inches divided by weight in poiindn 
The correlation of this ratio with age at menarclie and with personality 
score was compvUed from a foimul.i given by Lee, Lewenz, and Pearson 
(14rt) Dr, Quinn McNcmar called our attention to this pioccdure. 

valid in the present instance as Fishei’s (7, p. 216 ft) test indicates 
that in no case is the likelihood as gieat as one in a bundled that 
the means of scores and measures deviate significantly fiom Imcaiitv 
over the entire lange of mcnaicheal age vauntion Altliough the 
grouping m the menarchcal age vanate is nccessaiily coaisc—le, 
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seven intervals—the error that would result therefiom has been 
reduced by the application of Shcppaids collection (12, p 167 ff) 
in the calculation of the stnndaid deviation of this variate. Paitial 
coirelation to liold constant chronological age at the time our data 
were collected was not employed because the zero ordei coefficients 
were of doubtful significance m all cases * 

Menarcheal Age and ihe Peisonality Data The coefficients of 
coirelation between menaicheal age and petsonality test scores do 
not indicate significant lelalionships between age at the time of 
first mensti nation and rating foi neurotic tendency, for self-suffi¬ 
ciency, for introveision, or foi dominance m the case of college and 
university women who are from 1 to 10 years post-pubescent. Al¬ 
though the coiielations with BiN and B 3 I approach significance 
in the case of tlie San Jo^e data, these relations are not borne out 
by the Stanford data. It may be, of couisc, that the latter coefficients 
aie in crior and that there are, in fact, small negative conelations 
between menarcheal age and tlie BiN and the Bsl Tins will have 
to be checked by fuithcr investigations The present data strongly 
suggest that any such associations would be very weak 
The Items of the Beinrcuter Personality Invcntoiy are so weighted 
as to diffeientiatc four arbitrarily defined personality characteristics 
(neurotic tendency, self-sufficiency, introveision, and dominance). 
A prioiij one may assume that failuie to find significant relation¬ 
ships with these scale scores does not preclude the possibility of so 
weighting the items as to yield scoies which would con elate signifi¬ 
cantly with menaicheal age. This possibility was investigated by 
the following method. Two gioups of 51 subjects each weie 
selected from the Stanford subjects One gioup consisted of the 

women whose fiist menses came at the ages of 10 or 11 yeais, and 


*Zcro order coefficients not reported in T.Tble 3 are as follows 


Product rnoment correlation coefficients 


Chionological age 
correlated with 

San Jose group 

Stanford gioup 

B.N 

024± 037 

019+ 042 

B,S 

.049± 037 

.047+ 042 

Bd 

— 068+037 

035+ 042 

BhD 

.001+037 

066+ 042 

Height 

036+037 

043+ 042 

Weight 

0S4+ 037 

— 108+ 041 

Intelligence 

— 01S+.037 

— 126+ 0+1 
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the other group consisted of those whose mcnaicheal ages weic 14, 
15, or 16 years The mean chronological age was the same for each 
group The nc\t step was to deteimmc the proportion in each 
gioup marking each item of the peisonality inventory in one of 
the thiee possible ways namely, y«f, no, ? The groups wetc then 
compelled with respect to these piopottions, item l>y item, and the 
standard errors of the differences in the percentages weie deter¬ 
mined. Ati inspection of these differences and tlicii standaid crrois 
peimits us to conclude that witli a gicat majority of the items the 
gioups are not significantly different In some instances, however, 
differences that are moie than twice their standard errors do occur. 
The question tlien arises as to whether these are indicative of true 
differences oi whctKei they may be due to chance factois, 

If it should be tiue that chance sampling eriois account for the 
diffei cnees in percentages obtained, it would be eJipcctcd that the 
fiequency distiibutions of the latios obtained by dividing each 
difference by its standard erroi would conform to the noimal proba- 


TABLE ♦ 


BBRNRBUTea Item Analysis 

Theoretical and obtained distributions of cnticn) latios, 
diff In proportions of criterion groups making each response 


L 

for three 

sorts 

of response 

.^diff J 

to the US items of the Personality Inventory. 

Critical 

Expected 


Obtained 



tattoa 

frequency 


frequencies 






Yes 

No 

? 

2.01 

and 

over 

5.5 

G 

6 

1 

1 51 

to 

2 00 

110 

13 

10 

8 

1 01 

to 

1 50 

23 0 

23 

23 

15 

051 

to 

1 00 

37 5 

27 

28 

38 

0.00 

to 

0 50 

«0 

56 

58 

63 


bility integral In Table 4 the obtained frequency distribution* 
and that expected on the basis of this hypothesis arc given. When 
the clii square test (10, p. 245 ft) for the significance of the differ¬ 
ences in tlie obtained and expected fiequcncies is made, the possi¬ 
bilities that diffeiences as great or greater might arise by chance 
are 30 m lOO for the “yes” responses, 30 m 100 for the “no” lesponses, 
and 2 in 100 foi the responses The relatively grcatei deviation 
from expectation in the case of the responses is due laigely to the 
great number of failures to make this response by both groups. 
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It appears on the basis of this analysis that the distiibutions of 
ratios do not differ significantly from the form to be expected upon 
the hypothesis tliat the obtained difteicnccs are due to chance sam¬ 
pling enois Although this does not constitute proof of the hypo¬ 
thesis that they arc of chance origin, it docs make it plausible and 
establishes it as the best assumption pending further definitive woik 
In any case, the differences are small and with the most favorable 
weighting scheme deiivetl from larger and moic stable cnteiion 
groups, the coiielation of a total scoie with menarchcal age must 
be very low 

Of course, the foiegoing findings should not be used to predict 
relationships in groups wlicre the variabilities of the characters in¬ 
volved aie much greater than those with which we are concerned 
herein Also, they should not be constiucd as indicating the absence 
of important relationships in the earlier stages of adolescence when 
physical changes aic going on at a high latc 

Menatcheal Age ond Bodily Measuiemenis Referring again to 
Table 3 it may be seen tliat the coi relation coefficients for menar¬ 
chcal age and the various physical measurements arc small, but ap- 
paiently rcpicaent true iclatlons® These correlations arc positive 
in the case of height and the hcight/weight ratio, and negative foi 
weight. Theie is consistency in the San Jose and Stanfoid data in 
all cases Viteles’ (18) and Mills’s (15) data for similar subjects 
confirm these relations also. Viteles obtained a coi relation of 
— 14±.042 between menarchcal age and weight and a coi relation 
of -f- 09± 043 in the case of height Mills dealt only with height, 
he obtained a coiielation of 148d: 026 between menarchcal age 
and height 

Of special interest is the correlation of menarchcal age with the 
hcight/weight ratio, in view of the fact that this latter latio has been 
found to coriclate lelatively highly, 70, with othei more elaborate 
morphological indices (8) 

Chest width and lateral pelvic diametei also are of inteiest in 
this connection since marked changes in these dimensions are asso- 

“In view of Gould's (9) data which show that the mean height of 
college women inci eases during the fom college years (successive meas¬ 
ures were made upon the same individuals), and In view of the data of 
Boas (5) which indicates that Intc matuiing girls continue to grow m 
stature until a Inter age than early mntunng girls, it appears probable 
that the coiiclniion with height would be somewhat increased if our 
subjects were older. Tins topic dcseives further stiuly 
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dated with pubescence Facilities for securing these measuiements 
on all of the subjects were not available^ but it was possible to obtain 
them for seventy-five women, thiity-five of whom reached the mcn- 
arclie at 10 or 11 yeais and forty of whom leached the menaiche at 
14, 15, 01 16 years These two gioups aic at the cxtiemes of the dis¬ 
tribution of ages of first menses and roughly represent the first and 
the fifth quintiles of the distubution of the Stanfoid group. Small 
diffeiences were found In the two groups as to pelvic width (inter- 
cristal diameter), as to chest width, and in the latio of pelvic width 
to standing height. The early pubescent are the wider m both cases 
and have the greatei ratio The diftercnces divided by their standard 
errors are 1.4, I 4, 2.3 respectively Not being able to secure meas¬ 
urements on the entire Stanford group, we were unable to employ 
correlational techniques m studying their relation to menarcheal age, 
but It may be inferred fiom the data at hand that such correlations 
would probably be negative and barely approacliing significance. 

Menarcheal Age and Intelltgence The coirclation of menaichcal 
age and intelligence test score is negative in the two sets of data, but 
the magnitudes of the coefficients are of doubtful significance. A 
further estimate of this relation may be obtained by using chrono¬ 
logical age at the time the tests were made as rough index of mental 
ability inasmuch as this age is inversely i elated to school progress. 
The correlations between chronological age and mcnarclical age being 
low and positive are in accord with the negative correlations ob¬ 
tained in the case of intelligence test scoie and menarcheal age 
Viteles (18) reports a correlation between menarcheal age and 
intelligence test score of -f-.Olzfc 04, and between menarcheal age 
and chronological age at the time of testing of + 11± 04 

The Relaiiaiis of Physical Measmements cind Personality Rat’ 
ings. The coefficients of correlation of height, weight, and the 
height/weight ratio with the four Bernreuter scale scores are shown 
in Table 5. Very few of these coefficients approach significance and 
in the case of those which do there is no consistency as to sign in 
the two sets of data. 

The Changing Relations between the Menarciie and 
Physique, Intelligence, and Personality 

The accumulated data of various investigators make it possible 
at the present time to tiace tentatively the lelations between the 
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menarclic and stature from childhood to the approach of adult¬ 
hood. A not entirely unexpected, but nonc-the-Iess stiiking, fcatuie 
of these lelations is their changing charactci—m fact, then com¬ 
plete leversal—duiing this age inteiv.il Boas (5) found tliat giils 
who leach the menaiche at an eaily age .iie, on the avciagc, taller 
from the age of seven yeais (eailicst age studied) to fourteen or 
fifteen years. He found, also, that tlie acceleration of giowth late 
which piccedes the menarche is greatci in case of eaily fust men¬ 
struations In consequence, the greatest diffeicnce in the statuic 
of eaily and late pubescents occurs m that period wlicn the early 
puhescciits have reached the menarche and the late pubescents liavc 
not profited by the pie-mcnstrual acceleration m growth. How¬ 
ever, this pubcial supeiionty of the early pubescents is short lived, 
for in their case cessation of growth occurs eailicr. The shoitcr 
initial stature of the late maturing gills appears to be compensated 
for by their longer growing period, so that by tlie ages of sixteen or 
seventeen they tend to be slightly the tallei. 

Each aspect of these relations has been confirmed by othci invcsti- 
gator«i Baldwin (2, 3), Leal (14), Van Dyke (17), and 
Aberncthy (1) have noted the difference in staluie of early and 
late pubescents during early adolescence Baldwin (2) points out 
the early cessation of growth in the early pubescents Mills’s (15) 
and Vitclcs' (18) data, as well as that of the present investigation, 
confirm the tendency to shorter stature m the early pubescents dur¬ 
ing the post-puberal stage Therefore, although the couise of these 
relations can be charted only tentatively at the picsent time, the 
evidence strongly suggests that the ultimate fate of the initial 
superiority of guls who mature at a young age is a tendency towaid 
terminal infeiiority in stature Fiiitliei confirmation of these ap¬ 
parent relations and an extension of the studies to embrace the 
period of early childhood is desirable Evidence lespecting the de¬ 
velopmental course of the relations between the menarche and other 
characteristics is even more meager than is the case with height 
In the case of weight, the pie-pubeial relations with the menaiche aie 
not known; the data of Baldwin (2, 3), Van Dyke (17), and 
Abernethy (1) indicate that during the puberal phase of development 
the early pubescents arc the heavici. As has been pointed out in 
this investigation, in the post-puberal phase the early pubescents 
tend to remain the heaviei. The suggestion is, therefore, that the 
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course of the weight-mcnaiche lelahon may be somcwljat diffeicnt 
fiom that of the height-menaiche relation 
In the case of mreJJjgcnce, the pre-puberal relations have not 
been clearly established Furthermoic, evidence respecting tlie 
puberal relations is meagci and somewhat conflicting (16). For 
the post-puberal phase of development no significant lelations be¬ 
tween intelligence and the age of first menses has been found 
Studies of the relations between pie-puberal personality chaiac- 
teristics and the menaiche are lacking Pioneei studies of these lela* 
tions during the puberal stage by such invcstigatois as Abeinethy 
(1) and Leal (13) suggest the possibility that true relations may 
exist The methods used by these investigators have been neces¬ 
sarily crude, however, and their icsults can be only suggestive 

Our results with the Beinrcutcr inventory in the post-pubci il 
period give no suggestion of the existence of significant relations be¬ 
tween the menaiche and such personality traits as it icvcals Oui 
methods also are necessarily crude, hence the results should be 
considered strictly tentative. 

Summary 

The relation of menarchcal age to scores on the Bcinreuter Pei- 
sonality Inventory, to physical measurements, and to intelligence 
scores liave been studied in 338 state college and 258 univeisity 
women These women varied from 16 to 24 years of age, their 
menaicheal ages langcd from 10 to 17 years, and all of them were 
from 1 to 10 years beyond the age at first menstruation The fol¬ 
lowing conclusions appear to be wairanted* 

1. There are no significant lelationships between menaicheal 
age and the Bernreuter ratings foi neuiotic tendency, self-sufficiency, 
introversion, or dominance. 

2 Individual items do not yield responses that differentiate with 
certainty between women who reach the menarche at 11 years or 
earlier and those who reach it at the age of 14 years oi later 
3. No significant relationships were found between the Bern¬ 
reuter personality ratings and height, weight, or the height-weight 
ratio 

4 Small but apparently significant positive correlations between 
menaicheal age and height were found, negative correlations of un- 
ceitain significance were found between menarcheal age and weight 

5 Intelligence scoies and menarcheal age showed no significant 
lelationships. 
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SUR LES RELATIONS ENTRE L’AGE MENARCHEAL ET CERTAINS 
ASPECTS DE LA PERSONNALITE, DE L'INTELLIGENCE 
ET DU PHYSIQUE CIIEZ LES 6TUDIANTES 
UNIVERSITAIRES 
(Resume) 

On presence ici pour 338 ^ludmutes d*uu college d'etat et 238 ^Uidiantcs 
universitRircB des donn^es h I’egaid dc la relalion ciitre I'agc menarcheal 
eC lea r^sultnts (le I'lnvcntaire de Pcisoniialite Beinicuter, les meauies 
physiques, et les resultats des tests d'intclligcnce Ces femmes flnt vaiife 
entie I’agc de 16 ct 2+ ana, Icur age menarcheal a vari^ clc 10 & 17 ana, et 
leur piemicre menstruation a’est montr^c dc 1 i 10 ana auparavaiU L'ana- 
lyae de cea donnees a mdiqui que les correlations produU-mometit cntcc 
I’age menaicheal et les risuUats Bernreutci pour In tendance nivrosiquc. 
In auffisance, I’lntroveraion, et la dominance n'ont pas ^te signihnntes, De 
plus, les points indivlduels du qiicationiiniic n’ont pna donne des reponses 
qui one diatingu6 d’unc fayon precise eutre les femmes qui sont anivet.8 an 
m^narche il U ans on plus tot et ccMes qui y sont ainv6es fi i’age cle 1+ ans 
ou plus tard Les coriclauons piodoit-moment entre les rdsultats dc per- 
sonnaht^ Beinreuter et la taiUe, le poids, et la proportion entre la tadle 
et le poids n’ont paa 6te signifiantes. Les correlations piodiiit-momcnt dc 
+ 153± 036 ct + 094a: 042 out indiqui qu’il peut ittc une relation positive 
lig^re entre I'Age des premieres liglcs ct In taille Les coefficients dc 
—.225± 040 et — 059rb.(l37 ont indique une relation nignlive Iig6re entre 
l’9ge monnicheftl ot te potds. Les conflations entre les rfsultats des tests 
d'intclligence ct I’dge mfnarchfal n’ont pas ctf signifinnts 

Stone bt Barker 

UEBER DIE BEZIEIIUNGEN ZWlSCIiEN DEM ALTER DER ERSTEN 
MENSTRUATION UND GEWISSEN SEITEN DER PERSONLICH- 
KEIT, INTELLIGENZ, UND DEM KORPERBAU BEI 
UNIVERSITATSSTUDENTINNEN 
(Refcrat) 

Die Dflten iiber die Beztchiing dci crstcti Menstruation zu dem Bern- 
reuter FecsonUchkeicsinventui, pbysikultscheii MecBungen, und mt In- 
telhgcnz werden fur 338 Studcntinncn atif scaatlichcn Ilochschuleii und 258 
auf Universitaten gegeben Die Studenlinnen waren im Alter von 16-24 
Jahren, das Alter der eisten Menstiiiation vaiuorte von lO bis 17 Jnhrcn, 
und sie waren von 1 bis 10 Jahien jenseits dci eisten Menstruation Die 
Dctiachtung dieacr Datcii zeigt, dass die Produkt-Moment-Korrelationen 
(product moment correlations) zwiscUcii dem Alter der ersten Menstiiiation 
und den Beinreutei-Resultaten fur neurotische Ncigung, Selbslstandigkeit, 
InCioversion, und Herrschsiicht niclit bedcutsam waien Die Einzelheiten 
des Fragebogens gaben kcine Antworten, vvelclie mil Sicherheit zvyischen 
Frauen unterscliicdeu, die mit 11 Jahicn odci fiuher zum ersten Mai men- 
stcuieiten, und denen, die mit 14 Jnhren oder apatci menatruicrten. Die 
Produkt-Moment-ICoi I elationen zwischen den Beinrcuter Personliclikcits- 
resiiltntcn und Grosse, Gewicht, und dem Gtosse-Gowichtverlialtnis waren 
mcht bcdeutsami Dnss cm kKines positives Veihnltnia zwischen dem Alter 
der ersten Menstruation und del Grosse bestand, wurdc clurch die Produkt- 
Moment-Koirclationen von +0,153ztO,036 und ■f0.094ifc0,042 angcd_eiitet 
Die Moglichkeit eines gcimgen negativen Veilialtutsses zwischen dem Alter 
der ersten Menstiiiation iind dem Gewicht wuidc diiich die rCoefHzicntcn 
'’on —0,22S±0,040 und —0,059d:0,037 gezcigt Die Koirelationen zwischen 
den Intelligenzweiten und dern Alter der eisten Menstruation waien nicht 
bcdeutsjm 


Stome und Barker 



THE MECHANISM OF VISION. XL A PRELIMINARY 
TEST OF INNATE ORGANIZATION* 

Ji'rom the DePartmeni of Psychology, Umveisity of Chicago 


K S Lashlby and J. T Russell 


Obseivations upon young animals [Thorndike, 1911 (4) ; Fletcher, 
Cowan, and Arlitt, 1916 (1); Watson, 1919 (5)] and studies of 
tlie recovery of vision in congenitally blind patients operated for 
cataract [Senden, 1932 (3)] suggest that the perception of spacial 
extent and af depth in the visual field is not dependent upon expe¬ 
rience or the building up of a system of motor habits, but is the 
immediate product of some coordinating mechanism elaborated by 
growth processes in the absence of visual stimulation adequate for 
learning The available material is not well controlled, however, 
either from the standpoint of the past visual experience of the sub¬ 
jects or of the accuracy of the spacial localization. The experiments 
reported below were devised to give more adequate data upon the 
accuracy of reaction to visual distance when there has been no oppor¬ 
tunity for the formation of specific associations. 

Method 

Rats were reared in darkness from bath to 100 days of age 
and their thresholds for visual distance tlicn dctcimined with a 
minimum of practice. Females with litteis 2 to 3 days old were 
placed in small cages within a large ventilated daik box m a dark 
room. Every second day the box was opened in dim light for not 
more than 10 seconds while food was supplied. These brief ex¬ 
posures to light, amounting to less than 10 minutes in 100 days, may 
luive given opportunity for the formation of some visual iiabits 
They should have been avoided, but we do not regard them as a 
serious defect in the experiment since, m the first place, the time 
was too brief for the elaboration of such a system of motor habits as 
would be required for accurate space peiception; second, the maxi¬ 
mum dimension of the cages was 25 cm. so that there was not oppor¬ 
tunity for formation of motor habits for the lange of distances used 
later in tests; and third, the animals were wild and invaiiably 
crouched in the rear of the cages during exposure to light 

•Received in the Editorial Office, January 2i, 193+. 
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For testing the limen for distance in the visual field a modified 
form of the apparatus previously described by Russell (2) was used 
This measures the force exerted by the animal m attempting to 
jump through a piedeteimined distance fiom one small platform to 
anotiiei. The animal is placed upon the lecording-platform, the 
landmg-platfoim is placed at a measured distance from the first, the 
animal is induced to jump, and the force exerted is recorded The 
apparatus is calibrated to icad in grams of force required to dis¬ 
place the pendulum to each scale-ieading 

The procedure m the experiment was as follows 

1 The animal was removed from the dark cage to an artificially 
lighted room and placed on the recording-platfoim The landmg- 
platform was placed 5 cm away and the animal forced to step across 
the gap to the food on the landing-platfoira. Five repetitions of this 
were sufficient to establish spontaneous crossing. 

2 The landing-platform was lemoved to 20 cm This was 
the animars fust sight of the landing-platform at a distance too 
great to span with the vibnssae. Five trials at this distance were 
given on each of two consecutive days, to cstablisli spontaneous 
jumping Between test pciiods the animals were kept in darkness. 

3 Aftei 5 tuals at 20 cm. on the second day, the distance be¬ 
tween the platforms was increased to 40 cm Records of 3 
jumps at this distance were secured. The distance was again re¬ 
duced to 20 cm foT 3 jumps, and again increased to 40 cm for 
3 jumps 

4 On the following day the animal was given one jump at 
each of the distances 24, 26, 28, 30, 32, 34, 36, 38, and 40 cm. 
in chance ordei. 

Experimental Data 

Thirteen animals were put thiough the tests For brevity, their 
individual records are omitted and only averages for the group are 
given In general, their records are consistent and for each con¬ 
stant the number of cases failing to conform to the trend of the 
majority is repoited 

Preliminary Tiaimng On the first jump at 20 cm. (the ani¬ 
mals' first attempt to jump to any visual object) all but 2 everted 
a force in excess of that lequired to span the distance Only one 
fell short of the landing-platform During the practice trials all 
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the Others tended to reduce the force excited. The averages of 
the 13 animals for the 10 successive trials were the following: 

Trial 1 2 3 4 567S9 10 

Average - x « \ 

force 13 14 13 10 12 7 7 7 6 7 gma. 

First Jmnp at 40 cm. After the tenth jump at 20 cm. the 
landing-platform was removed to 40 cm All the animals were 
disturbed by the change, hesitating, stretching toward the landing- 
platform, and swaying from side to side When they finally jumped, 
it was in all but 3 cases with significantly greater force than the 
last jump at 20 cm. Tiie avciage foice exeited by the 13 animals 
in the last 5 trials of picliintnary training at 20 cm. was 6.8 gms. 
Their average force for the first jump at 40 cm. was 15 4 gms. 
On this trial all but one of the animals fell short of the landing- 
platform, but the increase in force above that at 20 cm. is signifi¬ 
cant. 

The ratios between the average force for the last 5 jumps at 
20 cm and the foicc in the first jump at 40 cm. for each of the 

13 animals were the following. Decreased foicc is indicated by 

Italics 

6 .8; 4.1; 1.9; 2.4. 3 0; 4.6. 3.4; 3.9; 5 0; 1.4; 0.9; 0.8, 0 7. 
Ten of the animals showed a significant increase in force and 
7 of them increased the force by more than 300 per cent 

Subsequent Tests at 40 and 20 cm All but one of the animals 
fell shoil on the first jump at 40 cm. All were given 2 more tiials 
at this distance The averages for the 3 trials at 40 cm. were 15.4, 

19 7, and 26.2. The averages show a progressive increase and the 

individual scores of every animal showed a similar increase in force 
The force was still inadequate for the distance, and of the 39 jumps 
only 5 reached the landing-platform. 

The small amount of force exerted in these trials is accounted for by 
the amranl’s first method of jumping For the short distance he usually 
stands almost erect on his hind feet and tail at the edge of the recording- 
platform, he stretches forward, overbalances and as he f.-ills forward gives 
a slight hop with the hmd feet, stretches out the forefeet and catches the 
edge of the landing-platform. For greater distances the method of jump¬ 
ing IS entirely changed. The animal crouches with all four feet on the 
edge of the recording-platform, tenses and launches himself almost hoii- 
zontally toward the landing-platfoim With a little practice the latter 
method is adopted for ail distances This fact accounts for the greater 
force exerted at 20 cm after the aoimals had jumped at <10 
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The distance between the platforms was again decreased to 20 
cm Since all but 3 of the animals had fallen shoit m the last 
jump at 40 cm , we should expect a further increase in force, if 
the change in the visual situation were inefifcctivc But 10 of the 
animals immediately xeduced the foicc of their jump, so that the 
average was leduccd fiom 26.2 to 22 Considerable hesitation and 
disturbance wcie exhibited again with the change in distance, which 
indicates that the first incicase in force with the 40 cm. distance 
was not clue merely to an inciease m emotional tone 

Two more trials were given at 20 cm., resulting m further de¬ 
crease in force (22 0, 18.8, 14.7 gms in the 3 successive tiials) 
The distance was again increased to 40 era with an immediate 
increase of average foice from 14.7 to 22 4 Two animals now 
refused to jump at this distance. Ten of the remaming 11 in¬ 
creased their force. Two more trials at 40 cm bi ought the aver¬ 
age force up to 31 5 gms. 

Liminal Tests. Russell (2) has shown that animals reared under 
normal daylight conditions are able to distinguish intervals of less 
than 2 cm thiough a range from 26 to 36 cm His conclusions 
were based upon the scoics of 8 animals with 12 jumps at each 
distance and the average scores for the gioup show only one re¬ 
versal ill the force excited for inteivals of 1 cm throughout this 
lange. We could not employ this method witli our animals, since 
It involves too much piactice, but decided to give each animal one 
trial at each 2 cm. interval through a similar range The distances 
weic piesented in chance order, thus 28, 38, 34, 24, 32, etc cm. 
Four of the animals refused to jump at distances above 30 cm. 
The average scoies aie based upon the rccoids of the lemaining 9 

The aveiages of foicc for each of the 9 inteivals were the fol¬ 
lowing 

Distance 24 26 28 30 32 34 36 38 40 cm 

Average 

force 24 3 26 3 26 9 29 4 27 7 321 38 5 36 3 41 1 gm 

The sciies contains two reveisals of ordei in the force exerted with 
incieasing distance, but the inversion is of only one place and the 
figuies give conclusive evidence tliat the limen for distance is below 
2 cm thioughout most of the lange of the test We cannot com- 
paie these data dncctly with the group scoies leported by Russell 
because his figures are based upon the averages of 12 trials foi 
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cadi lat at each distance and the larger numbci of trials should 
decrease irregularities in the scoics, even with animals having no 
lower limcn. The individual scores which he gives (2, Table 
6 ) are based upon 12 jumps for each animal and show an average 
of 1 8 inversions of order for the distance of 2 cm Our gioup 
SCOICS aie based upon an avciagc of 9 jumps and give two inveisions 
of 01 del. On the basis of this comparison we may conclude that 
the hmen for distance for the animals icaicd in daikncss is not 
significantly infenoi to that of animals reared in the light,^ 

We may also compare the two groups with respect to the gradu¬ 
ation of force to distance Russell (2, p. 146) presents these 
figures as percentage of the force for a distance of 26 cm. His 
data are given with ours in Tabic 1 The gradation of foice is 
veiv similar in the two senes. 

TABLE I 

A COMPARfSON OF THE ReE ATION Or FORCE IN JUMPING TO DISTANCE TO BB 

Covered for Animais Reared in Daylight and for Animals 
Rearfd in Darkness 

The force is expressed as peicent-age of that exerted for a jump at ?6 
cm, The data for animais icnied in light are taken from Rnssell (1932) 
and each figure represents the average of 96 lecords, The others are 
based upon a single jump for each of 9 nnimals. 


Distance 

24- 

25 

26 

27 

28 

29 

30 

31 

32 

Percentage 

force 

"Light" group 
“Dark" group 

87 


10b 

lOb 

103 

107 

102 

111 

ns 

112 

113 

117 

105 

Distance 

33 

34 

35 

36 

37 

38 

39 

40 


Peicentage 

force 

"Light" group 
"Dark" group 

117 

121 

122 

122 

12g 

146 
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Thus, in so far as the data are comparable, the animals reaicd 
in daikness do not seem significantly infcuor to those icared m 


These tests do not, of course, measuic the difference limen for distance 
but merely give a figure below which the limcn must lie and measure the 
accuracy of discrimmntion for the interval of 2 cm. The significance of 
the number of inversions may be estimated by a comparison of Russell’s 
data for pigmented and albino animals The latter icquired an intcival 
of ‘i- cm before they reached an accuracy equal to that of our nrcaent 
senes at 2 cm 
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light in their ability to giaduatc the foicc of theii jumps m pro- 
poition to the distance to be covered.* 

Discussion 

The results of out experiment are shown giaplucally in Figuie 
1 The evidence seems clear that the animals, upon the first ex¬ 
perience of a new visual distance, attempted to adjust the foice of 
their jumps to the distance and that, for a senes of distances, the 
force was neaily as accuiately graduated as was that of animals 
reared undei normal daylight conditions 



FIGURE I 

Graphic Presentation of the Data of These Experiments 
The vertical bais icprescnt the average foice m ginms exerted by the 
rata in their effoits to cover the distance represented by the light line above 
Successive jumps arc represented in order from left to right, except the 
last 9t which were given in chance order of distance* 

The measurement of depth pciception m the animals has requiied 
some preliminary tiaining in order to establish the reaction used 
as an indicator Aie this tiaining and the previous visual expen- 
ence dunng introduction of food into the daik box sufficient to 
account for the discii'mination of distance shown by the tests? 
The following consideiations seem to compel a negative answer to 
this question 

^Russell's animals were given a great deal of training in jumping m 
various testa to dcteimine the role of binocular vision, etc., in perception 
of distance before the liminal senes was run The ability of the animals 
reared in darkness la therefore all the moie striking in comparison 
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Before the tests the atiimals had never jumped to a visual object 
They had had not more than 10 minutes’ cxposuic to light and not 
one tenth of this time had been spent m activity which would 
permit of the association of visual distance with the cftoit required 
to covei it by running The lO trials of preliinimuy tiaining weie 
with the landing-platfoiin at a constant distance and thcieforc 
offered no oppoitumty foi association of different distances with 
motor activity. Thus before tlie fiist test scries thcie was cei t.unly 
no chance for the formation of a system of motor habits with lef- 
cience to visual stinauU at different distances 

With the first increase in visual distance (from 20 to 40 cm ) 
the animals, which had been piogrcbSivcly reducing the foicc of 
their jumps duiing the 10 training tests, immediately mcicascd the 
foice to nioTc than twice that of the last 5 jumps of picUmmaiy 
training This must have involved eithei a direct adjustment to 
the new visual distance oi a gicatci tension due to emotional dis¬ 
turbance by the new condition without necessary recognition of the 
v\cre<{ied distance The latter alternative is ruled out by the fact 
that with tlic next shortening of tlie distance to 20 cm the animals 
were again disturbed (as indicated by hesitation and stietching to¬ 
ward the landiiig-platfoim) yet immediately i educed the foice of 
their jumps. 

With a total previous piacticc of only 13 jumps at 20 cm. and 
6 at 40 cm the animals tlicn in ten trials showed a difference limcn 
foi distance neaily or quite as low as that of animals reared in 
light. Only one of the distances in this test senes (40 cm ) liad 
been experienced before and seven of the animals had never suc¬ 
ceeded in reaching the landing-platform at this distance Yet for 
this and the 8 new distances they all showed a significant giada- 
tion of foicc. 

Tests of this type involve three factors for success in i caching 
the landing-platform, discrimination of the distance, giadation of 
the force of the jump in proportion to the distance, and motor 
coordination for an effective take-off and landing. In the last re¬ 
spect the animals reared in darkness are far inferioi to those reared 
in the light For distances above 20 cm more than half of then 
jumps fell short or missed the landing-platform. The actual foicc 
expended was as great as that of the animals in Russell’s previous 
series but the accuracy of control was significantly less 
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These facts seem to admit of only one inteipretation The dis- 
cummation of visual depth and the icgulation of the force of the 
jump m relation to the distance are not dependent upon past ex- 
peiiencc The association of the peiceptual mechanism for visual 
depth with motoi discharges of graded intensity is an inherent piop- 
city of the reaction mechanism, independent of learning and there¬ 
fore presumably a product of the growth piocesses in the neivous 
system The coordinations in jumping, placing the feet, poising 
and directing the body befoic jumping, balancing and placing the 
ieet foi a landing, and the adjustment of the absolute energy to 
the absolute distance to be coveied aie dependent upon specific 
learning piocesscs. But undcilying these acquired icactions there 
seems <dso to be an innate mechanism by which the relative force 
excited is immediately adjusted to the iclative distance 

In the experienced animal the discrimination of distance is a 
complex alfaii, involving binocular and monocular parallax, and 
changes in apparent size and brightness. Which of these enter into 
the innate discrimination of distance cannot now be determined 
Tlie elaborate tests necessary to differentiate the various factors 
would defeat tlieir purpose by the amount of practice which they 
require 

Summary 

Thirteen rats were reared to 100 days of age with a total ex¬ 
posure to light of not more than 10 minutes. They were then 
trained to jump across a space of 20 cm fiom a platfoim arranged 
to lecord the foicc exerted in jumping When the distance to be 
covered was first increased they showed a significant increase m 
foicc. Tests of the regulation of the force exerted to tlie distance 
to be covered showed nearly, if not quite, as great accuiacy as was 
previously determined for animals reared in light. From these data 
It IS concluded that the visual perception of distance and grada¬ 
tion of foicc in jumping to compensate foi distance aie not ac¬ 
quired by learning, but are the product of some innately organized 
ncuial mechanism 
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LE MfiCANISME DE LA VISION XI UN TEST PRELIMINAIRE DE 
L'ORGANISATION INNEE 
(R6sum^) 

Trewc rats out 4t6 6lcv6s i Page de 100 joura avee niic exposition 
totale In liimi^rc de pas plus de 10 minutes Apies on Ics a cntratn6a A 
traverser en sautant uno espace de 20 cm d’un plancher fait pour eorcgisticr 
la force exerc^e pendant Ics sauts D’abord quand on a aiigmcnti la dis- 
tance 4 satitei, ils ont montr6 tine augmentation signiiianic dc force Les 
tests dc la regulation dc la force exercee 4 la distance sautei ont rnonti^ 
une precision preaque mais pas tout A fait aussi grande quo cellc pidalnblc- 
ment d£term[n6e pour les nnimaux elev6s dans la lumi^rc On coiiclut dc 
cea donn^es que la perception vuuclle de la distance et In graduntion de la 
force en sautant pour contpenser la distance ne sont pas acquisca par I'ap- 
picntissage, mala sont le produit dc qoclqiic m^canisme neural oigania6 
d’une fa 9 on mnfe, 

Lashley et Russell 

DER MECHANISMUS DES GESICHTS- XI. EINE VORPRUFUNG 
DER ANGEBORENEN ORGANISATION 
(Rcferat) 

Dreizchn Ratten wiirden bis zum Alter von 100 Tagen mit einer Gesamt- 
blossstclliing zu dem Licht von niclit mehr als 10 Minnten aufwachsen lassen 
Sie warden dann trainiert, von emcr Plattfoim, die die Kraft lies Spnngens 
nufzeichnete, ubcc einen Raum von 20 cm vu sprmgen Wenn der zvi 
uberspringendc Raum zueist veigiossert wuide, zcigten sie cinc bedeiitendc 
Zunfiliine der Kraft. Prufungen der Anpassung dei nufgcbrachten Kraft 
an die zii uberspringende Entfernung zeigten beinahc, wenn nicht ganz, eben 
solch eine grosse Gcnnuigkeit, wie bci tieren fruher featgestcllt -wurde, die 
im Licht nufgewachsen sind. Aiis diesen Ergcbnisxen wiirde gefolgert, dass 
die optische Wahrnelimung dci Entfcrniing und Abstufung der Ki aft heim 
Sprmgen, um die Entfernung aus/ugleichen, nicht durch das Lcrncn erworben 
werden, sondern daa Rcsultat eines angeborenen orgnnisicrtcn Nerven- 
mechanismus sind 


Lashlpy und Russpli, 



CHOICE-POINT EXPECTANCY IN THE MAZE 
RUNNING OF THE RAT*^ 

Fiom ihc Psychological hahoraloty of the University of Califorin 


Jack Buel and E L Ballachey 


I Introduction 

A number of experimenteis [Pluntoi (6), Borovski (3), Liggett 
(7), Miles (10), Buel (4, 5), Spence (11), Spragg (12), Bal- 
lachey (1)] have observed that a dispropoitionate number of maze 
eriois occui in units in ■which the blinds point in the same diiection 
as the last tiue-path turn Thus, in a maze with the true-path 
pattern r, 1, r, 1, r, 1, the enors will be of greatei magnitude in 
the fiibt, third, and fifth units In those units a turn to the left 
(a tuin into a cul-de-sac) is in the direction of the last coircct tuin 
before food 

This tendency has been vaiiously dcscilbcd as ( 17 ) the "letroactivc 
influence of feeding” (Hunter, 6 ), {b) “anticipation” [Lumlev 
( 8 , 9), Spiagg (12), Miles (10)], and (e) “choice-point expec¬ 
tancy” (Buel, 4, 5). 

Rcgaidmg the first of these, Hunter (6) wjites 

This phenomenon is aimilnr to that ordinarily discussed 
under the title “letronctivc influence of feeding” I would 
rather regard the occui rence as an earlier and earlier np- 
peaiance in tlie total behavioi of (hat type of response which 
lends immediately to food nnd exit 

This cannot be accepted as a satisfactoiy statement of the causal 
conditions in the occuricnce of the behavior 

Spragg (12) uses “anticipation” in the same sense m which Lum- 
ley (8) (9) had pieviously used the term 

It (anticipation) refers to the experimenter’s classification 
of the animal’s response That is, it seems to the experi¬ 
menter as if the animal anticipates a turn which comes later 
in the senes when he makes responses that arc not appro¬ 
priate hut would be nppropiiate if given latei in the senes 
(Italics ours,) 


^Recommended by Warner Brown, accepted for publication by Carl 
Murchison of the ISchtonal Boaid, nnd received in the Editorial Office, 
February 12, 1934 
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Spence (11) writes, “this factoi, then, might more aptly be de¬ 
scribed as an anticipatoiy goal reaction, consideiing the turning left 
into the food box as a part of tlie total goal Tcaction.” 

Buel (4, 5) bases the “choicc-pomt expectancy” hypothesis “upon 
the similaiity of all units witli the last one of the maze. The 
correct choice m the last unit plus the expected rcwnid js aimed 
as a behavior unit to eveiy other unit m the maze All 

units are confused to some degree depending upon the linear dis¬ 
tance fiom the last choice, with the last unit of the maze, and the 
units by then similar structure suppoit such behavioi as is correct 
m the last unit ” 

It will be seen that the phenomenon has been variously described 
and that its nature is not clearly understood. 

II Purpose 

The puiposc of the following expeiiraents is an attempt to anive 
at a more specific definition of this behavior It is obvious that a 
definition of any behavioi can only be ariived at through a sys¬ 
tematic cnumeiation of the conditions under which it occurs and 
the conditions under which it fails to occui. 

The expeiimcntal questions which have been posed are as fol¬ 
lows: 

1. The natuie of the last turn 
a Is a forced turn followed by food in a unit structurally 
dissimilai to the other maze units an adequate condition for the 
establishment of this behavioi?^ 

i Is the last turn in the maze eftective in causing this be¬ 
havior when the rat deteimines its cio/t pie/eiejice (tuin) in the 
last maze unit even though this unit is stiuctuially dissimilar to 
the pieccding units'’ 

c. Must the last unit’s turn involve an enor to be effective 
when the last unit is structurally diffeient from the preceding units^ 
d When the lat is allowed to make a free choice and thus 
itself determine the direction of the last turn, is this an effective 
condition piovidcd the maze contains homogeneous units (units 
identical with the last in the maze) ? 

’^The behavior referred to here means choices in the maze which aie 
due to the nature or characteristics of turns later in the maze sequence 
ot truc-path turns (last maze turn) 
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e. Docs a turn involving an erroi support this behavior when 
the last unit is striictuially identical with preceding units? 

/ When the maze contains units structurally identical and 
non-identical with the terminal unit, is the distiibution of choices 
similai 01 dissimilar in these two kinds of units? 

2 The last unit’s effect as a function of the proximity of homo¬ 
geneous and non-homogeneous units 

a Does the pioximity of these two classes of units to the last 
unit deteimine in any way the distubution of choices in the maze? 

III. Apparatus 

The alley maze used in these cxpeiiraents is diagrammed m 
Figure 1. The maze was made of unpainted redwood and con¬ 
sisted of three units, A, B, and C Between the units^ wcie 3- 
foot alleys with gates which wcic raised or lowered bv one of the 
expeiimenters at the starting position. The floors of the maze 
were also of unpainted redwood and could be interchanged to con¬ 
trol olfactory and tactual cues. The maze was covered with hard¬ 
ware cloth. 

Figure 1 gives the dimensions of the 1st, 2nd, and 3rd units. 
Unit 1 in Figure 1 is a type of unit that we shall hereaftei term 
an open diamond. Horizontal lines equidistant from one another 
were painted on the floors of the 1st and 2nd diamonds. The 
lines were divided into equal segments as shown, and the segments 
numbeied consecutively fiom 1 to 16 The rat’s path through the 
open diamond was recoided by tabulating the numbers of the seg¬ 
ments over which the animal passed. Unit 2 is the type of unit 
that will hereafter be termed a closed diamond. In unit B there 
is an inner diamond which makes with the outer diamond two alleys 
in the unit This innei diamond is lemovable and may be placed 
inside eithei the 1st or 2nd units, thus making either one of the 
two units a closed diamond 

D and 7’, the 3rd units of Figure I, aic the two terminal units 
used in the experiments D is a closed diamond identical with the 
closed diamond of the pieceding unit By inserting blocks at x 
or X a light or left cul-de-sac could be made m this unit T is 
a T-unit with exits to food at F or F' By placing a block across 

*The alleys between units are 3 feet long This length is assumed to 
be great enough to overcome the effect of centrifugal swing (2) 
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FIGURE 1 

Diagram of ihb Mazd 


the exits at F or F' cither side could be made a blind. By plac> 
lug blocks at y oi y' of the T-unit the lats were foiced to make 
a right or left iurn in the 3id oi terminal unit In all situations 
involving an error in tlie T-unit, curtains were placed in each 
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alley-way of the unit to control visual cues The blocks in the 
diamond-type terminal unit could not be observed at the clioice 
point so that no curtains weie necessary m this unit 

The 1st and 2nd units whether “open” or “closed” were never 
blocked The animals weie free to take any possible path m the 
open diamond, and to choose either alley (right or left) in the 
closed diamond. 

Tlie 1st and 2nd units are also indicated by the letteis A and 
B. A always means unit 1, B unit 2, so that both the letters 
and the unit numbers indicate position in the maze 

IV. Animals 

The animals m groups TAL{F), TAR{F), TBL{F). TBR{F), 
TA and TB weie obtained fiom the colony maintained by the 
Department of Psychology, University of California The animals 
were males and females approximately three montlis old. The ani¬ 
mals m groups TAL, TAR^ TBL, TBR, DA, DB, DBL, DAL, 
and DAR were donated by the Department of Anatomy, University 
of California. These animals wcie all females about three months 
old 

Table 1 gives the schedule of the groups used in the experi¬ 
ments. The groups aie designated as follows: The initial letter, 
T 01 D, indicates the structural chaiacteiistics of tlic 3rd or ter¬ 
minal unit. T designates the T-unit, D, the diamond unit The 
.second letter, A (the 1st unit) or B (the second unit) indicates 
tile position of the closed diamond in the maze. The third letter, 
L or R, indicates the diiection of the truc-path in unit 3. The 
letter F in parenthesis, when it occurs, indicates a forced turn which 
docs not involve an erior. For example, m group TBL{F) the 
terminal or 3rd unit is a T-type unit, the closed diamond is in 
unit B, or the 2nd unit (the open diamond in A, or the 1st unit) 
and the gioup is foiced left, in the 3rd unit, by a block at y. If 
the letter F is not appended, the 3id unit is an erior-choice unit, 
the direction of the tiue-path being given by the letteis L or R. 
Thus, for gioup DAR, the 3rd unit is a diamond unit, the closed 
diamond is m position A (the 1st unit), the open diamond is in 
B (the 2nd unit) The letter R indicates that the 3rd unit is an 
enor-choice situation, the tiue path being to the right due to a 
block at A (sec Figuic) Gioups DA, DB, TA, and TB are, of 
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course, fiee-choice gioups, the mazes used being indicated by the 
two letters 

V. Procedure 

Prehtnmary Tratntuff All animals weie introduced gradually 
into a stiaightaway, and given two trials per day until habituated 
to the stiaightaway situation. Each animal was given a ration of 
modified Stcenbocic diet in individual food compartments at the end 
of the maze The animals lecciVed no food in the living cages 
The animals were given two mass runs in the expcnmental situa¬ 
tion, to which they were assigned, as part of the pieliminary tiain- 
ing procedure. No records were taken of these two mass runs. 

Experimental Piocedure. One expeiimenter recorded the choices 
and paths of the animals while the other handled the animals 
Each animal received 20 grams of food per dav in the individual 
food compartments at the end of the maze. The same ordci of 
running was maintained each day 

VI Results 

1. The Initial Effect of the Stuictural Climactei of the Last 
Unit, (Trials 1-20 ) 

a The closed dsamouds. Tabic 2 (Trials 1-20 inclusive) 
presents the average percentage of choices in the closed diamond 
which are in the same direction as the forced or correct turn in 
the last unit for all the forced-turn and error-choice gioups. In 
the case of the ficc-ciioicc gioups (T/I, TB, DA, and DB) data 
were obtained by computing the preference in the 3rd unit for each 
rat for tiials 11-20 inclusive and this preference was arbitrarily 
defined as left or right depending upon which choices had the greater 
frequency for the 10 trials Then, the fiequency of choices in the 
closed diamonds in the same direction as the 3rd unit pieference, 
right 01 left, is expressed as a percentage of the total number of 
trials 

To control the effect of right or left preferences which the rats 
mav bring to the maze situation (i.e, inherent right- or left-going 
tendencies, etc ) all of the groups, except the free-choice gioups, 
were subdivided into two groups, in one of which the true patlr 
in the 3rd unit was to the right, and in the other to the left 
For example, TBL and TBR represent such a subdivision. Such 
gioups have been combined m the analysis below 
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TABLE 2 

pERCBNrAOE QT TURNS IN TKB CLOSED DIAMONDS IM THE SAME DIRECTION AS 

jPHB I-AST Unit Turn 
Trials 1-20 and 22-30 mcliiaive 


Groups 

DAR- 

DAL 

DA 

TA 

lAR- 

TAL 

TAR(F). 

TALCF) 

Tunis 1-20 av. 

75 00 

71 11 

53 75 

41 so 

37 00 

g 50% 

3 5+ 

3 59 

3 23 

3 5+ 

2 50 

S07o -f 2 50 g 

SSSS 

58 98 

58 08 

58 85 

5625 

t 

3 37 

24+ 

0 449 

1 01 

1 97 

P 

oi 

05 

7 

,3 

05 

After change 

Trials 22-iO ay 

57 78 

38 77 

52 78 

31 11 

41 II 

DifE. 

17 22 

32 34 

0 97 

10 39 

4 11 

t 

139 

2 35 

0 091 

3 41 

0 465 

P 

.2 

.05 

,9 

2 

7 

Groups 

DBR- 

DDL 

DB 

TB 

TBR- 

TBL 

TBR(F^ 

TI)L(F) 

Tiials 1-20 <iv 

85.00 

59 00 

63 68 

45 00 

54 25 

ff S0% 

3 54 

3 54 

3 23 

3 54 

250 

50% -1- 2.S0 g 

58.85 

58 85 

58 08 

58 85 

56 25 

t 

6.2S 

182 

1 70 

0 527 

0 575 

P 

01 

.1 

1 

6 

.6 

After change 

Trials 22-30 tiv. 

35.55 

30 00 

53 70 

36 67 

44 44 

Diff, 

49 45 

29 OO 

9.98 

8 33 

981 

t 

3.4-3 

42+ 

1 42 

0 892 

0 852 

P 

01 

01 

.2 

9 

4 


The first row of Table 2 gives the average percentage of turn*! 
in the same diiection as the last unit turn-dircction foi trials 1--20 
The second row gives the a of chance.® The third row gives the 
percentages 2 50 o- from chance In computing the standard euors 
by the PQN formula, N equals the total number of oppoiiunities 
and 7ioi the number of animals. Any group in which the percent¬ 
age of turns IS significantly greater than chance (50%-f2 50 tr) in¬ 
dicates the significance for this sample of trials only and does not 
indicate that the significance of the obtained difference fioin 50% 
would be characteristic of a random sample of rats 

*The sigmas weie computed by the formula g ~ \ wlicie P~ 5, 

\ N 

Q= 5, and N«tlie total number of choices. 
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To overcome this limitation (foi oui data) of the PQN method 
of obtaining the significance of a difference, the statistics of the 
fourth and fifth rows were computed These statistics'* and P) 
indicate the piobabilitics of the difference from chance being signifi¬ 
cant for a random sample Thus, the significance of the differences 
by this latter method overcomes the limitations of the PQN method 
These statistics (/ and P) are applicable to our data because they 
were derived for use with samples of less than 30 cases The fifth 
row giving Pj then, indicates the probability of the obtained differ¬ 
ence occurring by chance in 100 AP of 05 oi less indicates a 
significant difference. 

Table 2, trials 1-20, indicates the effect of the 3id unit, undei 
varying conditions, upon the distribution of choices in the closed 
diamonds It will be seen that in only one of the T groups, group 
TBj IS the percentage of turns m the same direction as the 3rd unit 
truc-path gieatei than 50%+2.50(7 As we shall sliow latei, the 
percentage in group TB is spuriously raised by the chance selection 
of positional animals 

The groups in which unit 3 is a diamond (the D gioups) show 
unthout exception a significantly greater peiccntngc of turns in the 
true-path direction of unit 3 than could obtain by chance. The 
piobabilitics that the obtained percentages are due to sampling eirors 
are given m the low of P It will he seen that all the Z)-type 
group percentages, with the exception of gioup DB, are significantly 
different fiom chance. In the T-lvpe groups the percentage of 
choices in the direction of the last unit tuin arc, without exception, 
not significant All of the piobabilitics arc gieater than 05 and 
indicate that the obtained percentages might have aiisen thioiigh 
sampling eiiois The TAR{F)~TAL{F) gioup percentage is sig¬ 
nificantly difteient from 50% but the pciccntage indicates that the 
choices in the closed diamond arc in disagieement with the last 
unit turn. 

It will be noted that in the Z)-type gioups the 3rd unit has the 
same structural chaiactenstics as the preceding closed diamond of 


‘The formulae used to obtain t arc x 
1 



Z (xl 


X 


n{n — 1) 

From Fisher (Sa, pp 104-107 


z(x-xr t = 


S 



154 


JACK. nUEL AND E L. BALLACIIEY 


the maze In the T gionps in which the 3id unit is stiucturally 
different from the preceding closed diamond of the maze, tlie choice 
fiequencies of the closed diamond can be accounted foi bv chance 
This finding suppoits the “choice-point expectancy” hypothesis Wp 
shall piovisionally term choices or turns in the same diicction as 
the last -unit's true-path, “expectancy choices.” The reason foi thus 
terming this behavior at this point is solely to achieve brevity of 
exposition Results given below, however, fully suppoit our use 
of this term. 

Table 3 presents the difleienccs and the significances of the differ¬ 
ences between groups® The standard etrors of the obscived pro¬ 
portions are, of course, subject to the same limitations as the staiidaid 
eirois of 50% given in Table 2 The groups with the closed dia¬ 
mond in the B position aic conipaied with each othci, and likewise, 
the gjoups with the closed diamond in the /J position aie compared 
with each other We see that the TA group shows a significantly 
higher frequency of expectancy choices tU.in the TAL{F)-TAR{F) 
and TAL-TAR groups The latter gioups aic foiced-tiiin, and 
error-choice groups respectively. This finding may be explained 
by the fact tiiar the frce-choice gioup is ficc to exercise any initial 
positional preference in the maze Such an expression of Inherent 
preference would presumably result in a highei agiecment between 
choices in choice situations than would obtain in a forced group. 
In tlie latter case some rats arc undoubtedly foiced against their 
innate piefcrenccs The TB gioup has a significantly greater fre¬ 
quency of choice-direction agreements than the TBL-TISR groups 

The D-group compaiisons indicate that vi'hen the last turn is 
effective, the effect is met eased by making the last turn involve an 
error Tlie DAL-DAR and the DIJR-DBR gioups show a greater 
percentage of expectancy-choices in the closed diamond than do the 
DA and DB groups The diffeience between the DBL-DBR and 
DB groups IS 5 66 times the standaid erroi of tlie tliffcicnce. 

Table 4 presents the differences between the D/i-type gioups 
and T/^-type groups, and between the DB-type gioups and the 


The st.indard enors of the observed proportions and the standard errors 
of the differences -were computed by use of foimula 106 (o-= | PQ 


W- 


choices and Q=propoition of non-expec¬ 
tancy choices) (Holzinger, Sh, pp 248-250) ‘ 
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TABLE 3 

COMPAHISONS OF EXPCCrANCY CHOICES IN THE CLOSED DIAMONDS 
Tiials 1-20 inclusive 


Gioupa 



TA 

TAL-TAR 

TAL(F)-TAR(F) 


Av 


53 33 

41 50 

37 25 

TA 

53 33 

DiIF 


11 S3 

16 OS 



(T Diff 


4 744 

4 026 



C R 


2 494 

3 994 

TAL-TAR 

41,50 

Diff 



4 25 



a Dift 



4 240 



C R 



1 002 

Gi Clips 



TB 

TBL-TBR 

TBL(F).TBR(F) 


Av. 





TB 

63 34 


63 34 

44 50 

54 25 



Diff 


18 84 

9 09 



<»■ DiflF 


4 693 

3 985 



C R 


4014 

2 281 

TBL-TBR 

44 50 

Diff. 



9 75 



9 Diff 



4 307 



C R 



2 264 

Groups 




DAL-DAR 

DBL-DBR 


Av 



74.50 

84 00 

DA 

71 11 

Diff. 


3 39 




9 Diff 


4.573 




C R 


0 741 


DB 

59 50 

Diff 



2VS0 



9 Diff 



4 332 



C R 



5 656 


TS-type gioups Without exception the DAL-DAR and DA 
gioups show a significantly g? eater fiequencv of expectancy-choices 
in the closed diamond than do any of the T.if-type groups 

The DDL-DBR group has a significantly greater fiequency of 
expectancy-choiccb than any of the T/?-typc groups The DB 
gioup deviates from the expected result Howevci, it is signifi¬ 
cantly gieatci than the TBL~TBR gtoup. The peicentage of ex- 
pectancy-choiccs in group DB is lower than tlic percentage of gioiip 
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TABLE + 

Comparisons between T-type and D-type Groups of Percentage of 
Ekpecta ncY'Choices in the Closed Diamond 
Tiiala 1-20 inclusive 


Groups 



TA 

TAL-TAR 

TAL(F)-TAR(F) 


Av 


53 32 

41 50 

37 25 

DA 

7111 

Diff. 

17 73 

29 61 

33.86 



a Diff 

+ 667 

4 853 

4.155 



C R 

3 810 

6 101 

8 149 

DAL-DAU 

7+50 

Diff 

21 17 

33 00 

37 25 



a Diff. 

+ 458 

4.652 

3 917 



C R 

4 749 

7 094 

9 510 

Groups 



TB 

TBL-TBR 

TBL(F)-TBR(F) 


Av 





DB 

59.50 


63 34 

44 50 

54,25 



Diff. 

3 84 

15 00 

5 25 



e Diff 

4 660 

4 940 

4 272 



C.R 

0 824 

3 036 

3,229 


Av 





DBL-DBR 

34 00 

Diff 

20 66 

39 50 

29,75 



e Diff 

4 050 

4 367 

3 59+ 



C R 

5 101 

9.045 

8.278 


TB As pointed out above, however, the TB pcrcentnge is spun- 
ously raised by positional preferences The difference between tlic 
TEL{F)-TBR{F) percentage and the DB peiccntage is in the 
expected direction but the difference is not reliable 
Biiefly summaiizing this section, we have shown: (1) A neces¬ 
sary condition for expectancy bchavioi to arise is that the last unit 
must be structuially like the pieccding units, (2) When stiuc- 
tural siinilarity is present an erroi-choice situation is more effective 
than a free choice situation 

b ’The vutial effect of the sintctutal charactertstics of ihe 
last unit upon the open diamonds in the A oi B positions. In 
order to analyze the last unit's effect upon the open diamond, the 
following procedure was employed When a rat’s path in the open 
diamond, as recorded by tabulating the segments over which the 
rat passed, deviated to the left of tlie mid-lmc the rat was scQied 
as having a left preierence on that trial. Likewise, if the lat’s 
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path deviated to the right of the mid-line he was scored as having 
a right preference on that trial 

When the rat’s path was through the center of the diamond, 
or if the left deviations equalled the right deviations the rat was 
scored as having a raid-path Such paths, in computing the per¬ 
centage of expectancy choices, were scored as agreeing 50% of the 
time and disagreeing 50% of the time with the last unit’s correct 
turn-direction Thus, foi these middle-path trials the same number 
of disagreements as agreements were tabulated.® 


TABLE 5 

Percentage of Expectancy Paths in the Open Diamond 
Tiiala 1-20 and 22-30 inclusive 


Groups 

DAE¬ 

DAL 

DA 

TA 

TAR- 

TAL 

TAR(F)- 

TAL(r) 

Trials 1-20 av 

43 SO 

H44 

53.96 

4125 

58 75 

<r S0% 

3 54 

3.59 

3 23 

3 54 

2 50 

S0% + 2S0 

52 85 

58 98 

58 08 

58 85 

56.25 

t 

0 501 

0 407 

0 333 

0 923 

1 04 

P 

6 

7 

7 

4 

3 

After change 






Trials 22-30 av 

51 67 

38 27 

62 04 

36 67 

59 72 

DifF 

8,17 

6 17 

8.08 

458 

0 972 

t 

1 85 

1.22 

1 53 

0 953 

0 118 

P 

1 

2 

2 

4 

9 


DBR- 

DB 

TB 

TBR. 

TBR(F). 

Gioups 

DBL 



TBL 

TBL(F) 

Trials 1-20 av. 

47 25 

54 25 

6440 

38 00 

52 63 

<r 50% 

3 54 

3 54 

3 23 

3 54 

2 SO 

50% -h 2 50 cr 

58 85 

58 85 

58 08 

58 85 

SO 25 

t 

0 240 

0 428 

1 48 

1.40 

0 302 

P 

8 

7 

2 

2 

8 

After Change 






Trials 22-30 av 

49 99 

5444 

52 31 

49 44 

48 33 

Diff 

2 7+ 

0.195 

12.09 

11 44 

4 29 

t 

0 696 

0 01 

1 22 

1 55 

0 329 

P 

5 

9 

.2 

2 

7 


"It may be sijggesfcil that ibe mid-path trials should liave been excluded 
Doing so would have decreased N and theiefoic ihc statistical reliability 
of the data The method used lieie incicases the path-preference re¬ 
liability and if wc do not find significant results for the open diamond 
with the mid-path cases included we can be certain they would not be 
significant if the mid-path cases had been excluded 
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Table 5 presents the peicentages of expectancy paths’^ in the open 
diamonds for the first twenty trials Gioups TAL{F)-T/IR{F) 
and TB show a significantly gieater nuinbei of expectancy paths 
than can be accounted foi by chance alone (50%+2 50 tr) As 
we shall show in the next section this agreement cannot be due to 
expectation of the last correct turn In all the other groups, both 
the T type and the D type, the peiccntages arc not significantly 
greater than could obtain by chance. However, when we employ 
Tishei's method of analysis, (i c., using T and P) wc sec that none 
of the percentages of expectancy paths in the open diamond arc 
significantly different from 50%. 

2. The Effect of Reveisitiff the Direction of the Last Cortect 
Turn (Trials 22-30 inclusive.) 

On trial 21 the direction of the last correct turn was reversed 
for all gioups except the frce-choicc groups {TA, TB, DA, and DB) 
In these latter groups each rat was forced opposite Ins established 
preference. It will be icmcmbeied tliat a rat in the free-choice 
groups is arbitrarily assumed to have a light or left preference ac- 
coiding to which choice-direction has the greatest frequency in the 
3rd unit for trials 11-20 inclusive. 

Since the last coirect turn is now opposite to the tuin-direction 
used in the analysis of the first 20 days a decteme in pcicentages indi¬ 
cates an increased agreement of the A oi B unit choices vvitli the last 
correct tarn-ducction of the first twenty trials This is so because wc 
are continuing to tabulate the choices in units A and B as agreeing 
or disagiceing with the unit 3 concct tuin-diiection of the first 
twenty trials 

Table 2 presents the percentage of expectancy-choices in the closed 
diamonds for tn'als 22-30 inclusive The differences between trials 
1-20 and 22-30 (i e , before and after the leveisal of the coriect last 
turn-dircctvon) are also given 

The most conclusive evidence of the effectiveness of the last coi¬ 
rect turn in varying the distribution of choices in the closed diamonds 
is obtained by the reveisal of the last coriect tuin-clirection If the 
choices in the closed diamonds leveisc then direction to confoim 

’The open diamond, of course, docs not involve n choice in the sense 
of choosing which of two alleys to enter, but it docs allow the nniin.il to 
express a preference for one or the other side of the nlley, oi no prefer¬ 
ence (middle path’i In this sense it is a choice of one path amonn many 
possible paths 
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to the new last correct tuin-duection, then we may conclude that the 
last collect turn is the effective vaiiable 

Table 2 indicates that the above conditions arc met only by the D- 
type groups. I'he 7’-type groups in which the last unit is structuially 
dissimilai to tlic pieccding units show no significant change The 
79-tvpe group difterences with tlic exception of gioup DAR-DJL 
arc ail significant The -P’s for the 7'-typc group diffeiences are 
all either .2 or gi eater.® 

Since the TB group shows no significant change, the high fie- 
quency of expectancy-choices for tiials 1-20 can only be due to a 
chance selection of positional animals Xherefoic, the picvious dis- 
paiities of lesults noted for this group may be attributed to selection 

The DAR-DAL gioup does not show, as has been indicated, a sig¬ 
nificant change when the ducction of the last collect turn was re¬ 
versed. This disci epant result may, it is suggested, be due to “fixa¬ 
tion" (persistence) of the last coiiect turn-direction The closed dia¬ 
mond for this gioup is in the first unit and the leward value of tlic 
last turn is presumably less effective than in those groups in winch 
the closed diamond is in the B position {2nd unit). The DB and 
DBL'DBR gioups rcveise then expectancy-choices in the closed 
diamond to a moic significant extent than the DA and DAR-DAL 
gioups In tlic foiinct gioups the closed diamond is nearer the last 
correct turn and rewaid than m the latter groups. Consequently, if 
cxpectancy-hcliavior is conditioned by the leward value of the last 
tuin, we should expect these groups quickly to reverse their behavior. 
In tire DAR-DAL and DA groups an expcctancy-choice in the closed 
diamond is not so immediately followed by reward. Hence, the 
choices of the rats in these groups would not so quickly reverse llieii 
direction to conform to the new labt turn-diiection This suggests 
tiiat the degiee of persistence m an act, after the act has been made 
inconsistent, is dependent upon the reward value attached to the act 

Table 5 shows the effect of the last coiiect turn-direction reveisal 
upon tlie open diamond No group shows a significant change be¬ 
tween trials 1-20 and 22-30. Thus, we again see that the distribu¬ 
tion of light 01 left path deviations in the open diamond, which is 
structuially different from both the T-type and D-type teiminal units, 
is 7iot a function of the last unit’s correct turn-diiection 

“Fisher's methoil for deteinunmg the significance of the mean of a unique 
sample takes account of the possible conelation between the two variables 
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3 The Effect of Proxumiy upon the Disti ihntion of Expectancy 
Choices 

a. The closed dwnonds. A comparison of tlie closed-diamond 
expectancy-choice fiequencies foi tlie fiist twenty trials (Table 6) 
indicates that no marked effect can be attributed to proximity In 
only one comparison in Table 6, that between TAL{F)-TAR{F) 
and TBLiF)-TBR{F), is the difference significant Fuithcrmore, 
this difference is due to the disagreement of TAL{F)-TAR{F) and 
IS not due to a statistically significant percentage of expectancy- 
choices in group TBL(F)-TBR{F) 

However, inspection of Table 6 reveals that proximity may have 
a slight effect In all of tlie inter-comparisons, witli the exception 
of the DA and DB comparison, the gioups with the closed diamond 
in the B position (2nd unit) display a greater peicentage of cxpec- 
tancy-choices than the groups with the closed diamond in the A posi¬ 
tion (1st unit). As was pointed out above, the ciitical latios with 
one exception arc less than 2.5. 

TABLE 6 

Duferenccs bptw£en Pbrcsntaqb or Exphctancy Choices in tho Ciospd 
Diamonds in A B PosnioNs 
Trials 1-20 


Groups 



DBR-DBL 

DJ3 



Av 


84 00 

59 50 


DAR-DAL 

74 SO 

Di(f 

9 50 





<r Diff 

4.037 





C R 

2 359 



DA 

7111 

Dilf 


11 61 




ff DifE 


4 844 




C R 


2 397 


Groups 



TBR-TBL 

TBL(F)-TBR(F) 

TB 


Av 


44 SO 

54 25 

63 34 

TAR-TAL 

41 50 

Dlff 

3 00 





(T Dlff, 

4 949 





C R 

0 606 



TAL(F)-TAR(P) 

37 25 

DiiT 


1700 




<r Dill 


3,471 




C R 


4 m 


TA 

53 33 

Dlff 



1001 



ff Dlff, 



4 47S 



C R 



2 235 
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On tiicil 31, tlic positions of the open and closed diamonds were 
interciianged for each group This, of couise, changes tlie proximity 
variable which we are here considering. 

Table 7 gives the percentages of expectancy choices in the closed 
diamonds for tiials 22-30 and for trials 31-35, and the differences 
and the significance of the differences 

It is appaient at once that o«/y the DAL-D/IR and DA groups 
show a significant change due to placing the closed diamond nearer 
to the last unit. In the DDR-DBL and DB groups the closed dia¬ 
mond IS placed farther from the last unit foi tiials 31-35 No sig¬ 
nificant change results, though the percentage of expcctancv-choiccs 
continues to increase. (A decrease in actual percentages; see above ) 
The continuous mciease in expectancy-choices for both the DAR- 
DALj DA and the DBR-DBL and DD groups argues that learning 
is still talcing place The continuous increase in expectancy-choices 
as sJjown by a trial-by-tiial an.alysis is not presented here. However, 
the significantly gieatct increase in the DAR-DAL and DA groups 
may be due to tlic increased proximity of the closed diamond to the 
last unit 

The latter finding is consistent with the results of the first twenty 
tiials whcie a sliglit but not significant difference due to pioximitv 

TABLE 7 

ErrECT or ihb Chance in the Position op the Closed Diamond Upon the 
PCRCENTAOB OP EXPECTANCY ChOICFS 
Tiiala 22-30 and 3135 inclusive 


Groups 

DAR- 

DAL 

DA 

TA 

TAU- 

TAL 

TAR(F)- 

TAL(F) 

Trials 22-30 av 

53 OS'* 

30 16* 

52 78 

31 11 

41 11 

Tiials 31-35 av 

6 67 

5 71 

58 33 

25 33 

34 00 

Diff 

46 42 

24 4+ 

5 56 

5 78 

7 11 

t 

4 06 

2.41 

0S52 

0510 

0 078 

P 

01 

.05 

6 

6 

9 


DBR- 

DB 

TB 

TBR- 

TBR(F)- 

Groups 

DBL 



TBL 

TBL(F) 

Trials 22-30 av 

35 55 

30 00 

S3 70 

36,67 

44 44 

Trials 31-35 av 

Z-V 00 

20 00 

63 33 

40.00 

47 00 

Diff 

11 55 

10 00 

9 63 

3.33 

2 56 

t 

0 645 

0 988 

1.S9 

0 237 

0238 

P 

5 

3 

.1 

8 

8 


■'These averages me diffcicnt from those given in tables elsewhere 
This IS due to having used a dilfeient N 
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Jippefircd. It IS possible that the change of the position of the dia¬ 
monds einphaqzes the linear charactciistics of the maze in such a 
manner that the rat may be more easily influenced by the expectancy 
factoi as It appioaches the end of the maze. 

Proximity of the open diamond to the last unit has (as would be 
expected from its previous chance agreement) uo eftect upon the per¬ 
centages of expectancy “choices “ Xhis is shown in Table 8 where 
the differences between trials 22-30 and 31-35 and tlie significances 
of these diffeiences are given. 

It may be interesting to give heie the percentage of agieement 
between the 1st and 2nd, 1st and 3id, and the 2nd and 3id units 
It will be lemembered that in the analysis above the free-choice 
groups have their percentages of choicc-direction agreements with 
the last unit based upon an aibitiaiy criterion of prcfeicnce, namely, 
the fiequcncy of right or left choices in the 3r(l unit for trials 11-20 
inclusive. In Table 9 the percentages of agieement are based upon 
the actual choices for each trial. Thus, for the frcc-choicc groups 
wc can show whether or not a right or left preference in unit 3 for 
a given trial will result in right or left prefeicnccs in the preceding 
units for that trial or vtce-vetsa The foiced-turn and ciroi-choice 

TABLE % 

Effect of Chance in the Position of tup Opi'n Diamond Upon the 
Percentacb op Expectancy Paths 



Trials 22-30 

and 31-35 

inclusive 




DAR- 

DA 

TA 

TAR- 

TAR(F)- 

Groups 

DAL 



TAL 

TAL(F) 

Trials 22-30 av 

S3 70* 

24 60* 




Trials 31-35 av. 

46 67 

3143 




Diff 

7 03 

6 83 


2 33 

0 72 

t 

124 

105 


0 525 

0 084 

P 

3 

3 


.G 

.9 


DBR- 

DB 

TB 

TRR- 

TBR(F)- 

Groups 

DBL 



TBL 

TBL(F' 

Trials 22-30 av 

49 99 

5444 

52 31 

49 44 

48 33 

Trials 31-35 av 

50 00 

53 00 

58 33 

37 00 

18 00 

Diff 

001 

1.44 

6 02 

12 44 

0 33 

t 

QOO 

0154 

0 582 

0 662 

0 025 

P 

I 0 

.9 

6 

5 

9 


♦These overages are different from thoHc given in tables elsewhere 
This IS due to having used a different N 
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TABLE 9 

Percentages or Choice Agrcfmcnts Between All Units 
T rials 1-20 


Units 

DAL- 

DAR 

DA 

TA 

TAL- 

TAR 

TAL(F)- 

TAR(F) 

1-2 Av 

43 75 

5103 

48.10 

54 75 


1-3 Av 

75 00 

72 16 

52 10 

41 50 


2-3 Av 

42 75 

50 00 

55 20 

41 2S 

58 75 

ff 50% 

3 54 

3 59 

3 23 

SV 


50% d: 2 50 <r 

58 85 

58.98 

58.08 

58 85 

56 25 


DDL- 



TBL- 

TBL(F)- 

Units 

DBR 

DB 

TB 

TBR 

TBR(F) 

1-2 Av 

46 75 

48 75 

61 25 

58 00 

52,13 

1-3 Av 

47 25 

47 25 

63 13 

38 00 

52 63 

2-3 Av. 

84 00 

54 50 

65 40 

45 00 

54 25 

tf S0% 

3 54 

3 54 

3 23 

3 54 

2 50 

50% + 250 <T 

58 85 

58 85 

58 08 

58 85 

56 25 


groups have their percentages of agreement based upon the collect 
turn dnection for all compaiisons with the 3rd unit 

Tabic 9 gives the percentages of agreement between units for trials 
1-20 With the exception of the DB gioup, all the gioups in which 
the 3rd unit is a diamond show a significant iclationship between the 
3rd unit choices and the closed-diamond choices The TB group 
again shows tlie effect of selection, all agreements between units 
being significant The agiccmcnts between units A and B, and 
B and the terminal unit foi gioup TAL{F)-TAR{F)^ ,iie also 
significant, but as TBL{F)~TBR{F) does not show this relation¬ 
ship, and both gioups aic not significantly changed by the reversal 
of the last tiiin-dircction for trials 22-30, it is likely that the 
agreement is due to selection 

Tills analysis indicates that oui critciion of preference for the 
free-choice groups did not obscure the lesults. 

VII. Conclusions 

The purpose of the above senes of experiments has been to deter¬ 
mine undei what conditions the last turn determines the distiibxition 
of choices in preceding units of a maze. Wc have found in answer 
to the questions oiiginally posed, that. 

1 A foiced turn followed by food m a unit stuicturally dn,- 
swnla) (2’-unit) to the other maze units is iiot an adequate condi¬ 
tion to affect tlie distiibution of choices in the preceding units. 
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2. When the rat deteimmes its own piefcicncc for the diiection 
of its tuin in the last unit, and this unit (T-unit) is stmcturally 
different fiom the preceding units, the last unit’s tuin-diiection is 
not eftcctive in determining the choices of the preceding units 

3. A last turn involving an error in a unit structuially different 
from the pieccding units does not significantly affect the choices in 
the preceding units. 

4. When the rat determines its own tuin-prefeience m the last 
unit, and this unit (D-unit) is structurally similai to a pieceding 
unit, the last turn is effective m determining the choices of the pre¬ 
ceding similar unit 

5. When the last unit is similar to a preceding unit, a last tuin 
involving an enoi is wior^ effective in determining the choice in the 
pieccding similar unit than any of the othei conditions here investi¬ 
gated. 

6 Dissimilar choice-units, and units not involving a choice but 
allowing deviations which may cxpiess a right or left piefercnce 
(also dissimilar to the last unit) show no relationship in terms of 
choices and path deviations with the last turn-direction 

7. The proximity of the similar units within the first twenty 
trials is effective but not significantly so 

8 A cliangc increasing the proximity of the similar unit to the 
lait unit docs, it would seem, significantly increase the percentage of 
choice agreements of the similar preceding units with the last turn 

VIIL Discussion 

In the experiments above, those units which are similar to the 
last unit before food seem to release an expectation that such and 
such a turn or choice will lead to food The specific iritra-maze 
stimuli apparently are not effective in releasing these choice-point 
expectancies within the limits of the experiments reported here. The 
general maze stiucture or form is the effective vaiiable. In the last 
unit the rat builds up expectancies as a result of stimuli and what fol¬ 
lows from them when he behaves. And then, insofar as the stimuli 
presented by the previous units cannot be discriminalcd by tlie lat 
from those presented by the last unit, he tends to expect the same 
behavior supports (13) at these other choice-points. In other woids 
the animal builds up behavior-support expectancies which aie earned 
over fiom the last unit to preceding units if the units picsciU similai 
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Structural stimuli ® Units dissimilar to the last unit are not stimuli 
foi the expectation tliat a turn left oi right will lead to food 

It would seem that, if the above lemarks are correct, the goal- 
gradient hypothesis insofar as it involves eiior scores will have to he 
modified Only undci ceitain conditions will the errors progressively 
decrease as the end of the maze is approached They will increase 
or decrease as the vaiious choice-points arc similar enough to the last 
one to release oi fail to release expectations that such a choice will 
lead to food, or the coirect path to food. In a non-lmear maze, oi 
a maze with dissimilar units, we should expect the goal-gradient 
vaiiable to be affected by the degree of similarity of units, or other 
featuies of the maze that might possibly influence the identical 
chaiacteiistics of the units. 

Tlie results reported here would seem to indicate also that the 
last unit must involve a piobicm to be eftectivc. It must be a choice 
of some soit. A tuin alone vanes the structure of the last unit 
so that It cannot be identical with preceding choice units A turn 
alone may be effective when, as shown by Yosliioka (14), tlie con¬ 
tinuation of the path after the turn is long enough, or so placed as 
to emphasize the spatial direction of the food. However, that the 
last unit involves a problem is not enough to affect the choice m 
preceding units The units must be structuiallv similar If the 
last unit involves an error in the choice, thus emphasizing the problem 
characteiistics of the choice (as compared with a free choice), a 
gi eater effect in the choices of preceding similar choice-points results 
Extreme punishment for the error might possibly overcome, within 
limits, the negative effect of dissimilar choice-points. 

We are now in a position to examine critically the choice-point 
expectancy hypothesis with lespcct to the above lesults and the the¬ 
ories given at the beginning of this paper. Hunter (6) regards the 
behavior phenomenon as “an eailicr and earlier appearance in the 
total bchavioi of that type of response which leads immediately to 
food and exit ” We have shown that only when choice situations 
are similar could this statement be true, and that while the response, 
such as a tuin, might well be similar to turns in pieceding units, 
07ily those turns conditioned upon a similar envnonment and involv¬ 
ing a choice aie effective Further, this statement docs not indicate 

“The wiiters aie indebted to Professor E C Tolman for suggesting this 
interpictation 
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the causal conditions of the behavior. Xlic second theoiy of antici- 
patioii” is based upon the turn We have indicated tliat a Unn as 
such cannot be eftective The essential conditions foi the occuncnce 
of the bchavioi aie choice sttuntions of similar sli luiuidl charactei is~ 
tics 

The choice-point expectancy hypothesis emphasizes similatity of 
units, and holds that such units will release the expectation of a 
reward until the discreteness of the preceding units is learned When 
the linear placements or difteicnces between units are learned, the 
similaiity of suppoits disappeais. Thus, less and less expectancy- 
choices would be made if the animal weie punished foi incoiiect re¬ 
sponses (making an ciior) as is the case in. tlie usual maze 

We theiefoie submit the choice-point expectancy hypothesis as a 
useful explanation of the behavior investigated here 

IX Summary 

Ten groups, totalling 124- rats, were run in maze situations de¬ 
signed to dcteimine the nature and effect of the last conect choice 
before food upon tlie pieceding maze choices It was found tliat 
for the last correct choice-dnection to be cftectivc in dcteimining the 
choices in preceding units, the units must be stinctuially similar. 
Under the latter conditions, a frec-choice situation in the last maze 
unit IS less effective than an error-choice situation 
Proximity of the identical unit to the last unit was. not found to 
be a statistically significant variable in the fiist 20 tnals. But an 
increase in proximity, after the first 20 trials, lesultcd in a signifi¬ 
cantly increased effect of the last tuin-diiection upon the distnbu- 
tion of choices in the similai unit 
These results substantiate the thcoictical concept of clioice-poiiit 
expectancy They also indicate that the goal-gradient hypotlrcsis 
may have a more limited predictive value than was heictofore 
thought. 
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L’EXPECTATION CHOIX-POINT DANS LE PARCOURS DU LABY- 
RINTHE PAR LE RAT 
(Risume) 

Poiu determiner les conditions dans lesquelles le derniei choix coirect 
de diiection dans un labyimthe Imeaire eat elRcace dans la determination 
des choix dans Ics parties prcccdentes, on a fait parLOurii un labyrinthe 
!in6aire cle trois paities 4 dix groupes, 124 rats en total Pour diveis 
groiipes, on a fait la structure de la derni4ie partie et semblablc ct dis- 
semblnble aux parties precedentes Pour quele derniei choix juste de diiection 
soit efHcace dans la d6teimination des choix dans ics parties piecedentes, il 
faut que Ics paities soient de stiucture scmblable. Dans ces conditions imc 
situation eneur-choix dans la deiniere partie a et6 plus cfficace qii’ime 
sitimtion choix-libic Quand l<i dernieic paitie a ct6 disscmblable cn struc¬ 
ture aux pm tics prec6dcntes, ni iiii touinant foic6, ni une situation choix- 
erreui, lu clioix-libie dans la dcinieic partie n’ont 4te efhcaces dans la 
determination des choix dans les parties precedentes La proximite d'line 
partie semblahic a la dcrnieie partie n’n pas ete iin variable Signihant dans 
lea 30 premleica epreuves Une plus grande proxiimte, aprea lea 30 
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premieres epreuves, a donne comme icsukat un effct augraenCe d’une fa^on 
significative de la deim^rc diieclion du touinant “lur la distribution des 
choix dans la partie scmblable Ces resultats souticnnent lea conceptca diia 
"aoufJEHs du cornportement’* {Tolinan) ct de ['expectation choix-point (Buel) 
Ils indiquent aussi qnc I'hypothfcsc de la gradation du but peut avoii ime 
valcur predictive plus limitic rpie cclle gupposie jiisqu'ici 

Bi/ll bt Bauachcv 


DIE WAHL.PUNKT-ERWARTUNG BEIM LABYRINTIILAUFEN 
DER RATTE 
(Rcferat) 

Um die Umstande fcstzustellcD, untcr denen die Ictzt? richtige Richtnngg* 
Wahl in einem Lincarlabyrinth wirksam ist, wurden zchn Oruppen von 
Ratten (nut cmer Gesamtzahl von 12+ Ratten) in einem drcifnchen Lineai- 
labynmli unteisucht. Dei Bau der letzten Abteiliing wiirde fur die vci- 
«hiedencn Gnippen den vorangehenden Ablcilungen ahnlich odei unnhnlich 
gemachr, Daunt die letztc richtigc Wahlnchtiing wirkbam bei der lies* 
timtnung der Wahlen in den vorangehenden Ablcilungen des Labyimtliea 
sei, mussen die Abteilungen baulich ahniich sein Untcr clcn letzten Um- 
8.tandcn ivai eine Felilci-Walii-Siluation (crroi-choicc aitiintion) in dci 
letzten Abteilung wuksamer afs cmc frcic Wahlsitiiation (frec'clioice situ¬ 
ation) Wenn die letzte Abteilung den vorangehenden Abteilungen bnulich 
unahnlicli war, war wedcr einc gezwungcne Bicgiing noch cine Fchlei-Wali] 
noch eine freie Wnhlsituation in der letzten Abteiluiig wirltgnm bei der 
Beatimmuiig der Wahicn m den vorangehenden Abteilungen Die Nacb- 
barschaft einer Abteilung, die dci letzten Abteilung ahnlich igt, war niclu 
cine bedeutsame Vnnante in den ersten 30 Proben Das Vergrossem der 
Nachbartcha/f nach den ersten 30 Proben hatte emq deutlicii vergrosserte 
Wirkung der letzten Biegungsrichtung auf die Vertcilung der Wnlilcn m 
der ahnlichen Abteilung ziir Folge Diqae Ergcbnisse bestntigen die Bcgriffc 
von "Verhaltungsstutzen" ("behavior supports") (Tolman) nnd Wahl- 
Punkt-Erwartung (choice-point expectancy) (Biiel). Sic zcigon aiich, dass 
die Ziel-Gradiententheone emen bcschrankteren Voraiissagungswcrt hnben 
durftc, als bisher gcglaubt wurde 
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AN ATTEMPT TO MODIFY THE EMOTIONAL AT¬ 
TITUDES OF INFANTS BY THE CONDITIONED 
RESPONSE TECHNIQUE'^! 

From ihe Dtvimn of Psychology^ Institute of Educational Research, Teachers 
College, Columbia Umveistty 

Elsie O. Bregman 


The Problem 

This experiment has been devised to discover how the original be¬ 
havior of infants to objects having no inherent biological signifi¬ 
cance might be affected thiough the repeated simultaneous 
presentation of otlier stimuli, markedly unpleasant or pleasant in 
character, and producing corresponding overt emotional changes; 
fuithermoie, whether, if any consistent change m behavior or 
attitude to the original senes of ncutial objects occurred which 
might be attributed to such coincident experience, the modification 
would be earned over to other objects, resembling but not identical 
with, the original series. 

Briefly, the subjects were presented with a series of objects—a 
wooden triangle, rectangle, ring, cloth curtain, colored black and 
white, or grey or yellow—^without intrinsic significance or interest 
other than as any object may be of interest to grasp or manipulate 
to an infant, At intervals during the repeated presentation of 
ceitain of these objects an electric bell was rung, the sound con¬ 
stituting a startle stimulus; coincidentally with others a toy was 
placed before the child, and at intervals, a short melody played on a 
music box The disagieeable and agreeable stimuli alternated with 
each other, much as unpleasant and pleasant cxpeiiences follow each 
other in tlie ordinary couise of a child's day, as when a child's nose is 
cleaned with a cotton swab and it is later picked up or fed or played 
with. 

Before and after this training and at regular intcivals during 
training each object was presented alone The problem was whether, 
under the conditions of the expeiimcnt, the lesponses which were 

“Accepted for publication by Carl Murcluson of the Editorial Board and 
received in the Editorial Office, Januaiy U, 1934 

*Thi8 investigation was made possible by a grant from the Carnegie 
Coipoiation to the Division of Psychology of the Institute of Educational 
Reseaich of Teacheis College, Columbia University 
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consequent upon the staitling ring of the bell or the presentation of 
tlie toy and melody' would become attached, through repeated simul¬ 
taneous experience, to the neutral stimuli, the geometrical forms and 
the curtains; or whether the original responses to the neutral stimuli 
would be consistently modified In any way corresponding to the 
character of the responses to the simulUneously experienced emo¬ 
tionally charged stimuli; and finally, whether such changes, if they 
occuned, would tend to persist In response to objects similar to 
but not identical with those used during the training 

The experiment is thus one in learning under conditions arranged 
after the conventional C-R pattern. Other investigators have re¬ 
ported changes in the overt behavior of infants under similar con¬ 
ditions (1, 2). We are unaware, however, of any study of one 
or more children wliich has employed agreeable as well as disagree¬ 
able conditioning stimuli m otherwise equivalent situations, and has 
thus provided a control by means of which changes in behavior fol¬ 
lowing association with either kind of stimuli might be chocked 

The Subjects 

The subjects, 15 in number, were infants committed to the per¬ 
manent care of an infants’ home in New Yoik City, because of the 
death, destitution, incompetence, or neglect oi then nntnral guai- 
dians ® Seven boys and eight girls, they included two of 8 mos, 
two of 11 mos, SIX of 12 mos, one of 13 mos, two of 14 mos , and 
one each of 15 and 16 months, at the time experimental work with 
each child was begun. The median age was twelve months. The 
children were all in good physical condition and adjusted to the 
institution, in whose care they had been cithci fiom boon after 
biith, oi foi some months prior to the time of the beginning of the 
experiment. 

Infants committed to institutional care arc not, of course, a ran¬ 
dom sample of the total infant population Wc tberefoio selected 
for study the babies who were appaiently the most alert of those 
available in the age range desired. Superficially, all except two, as 

*The Home for Hebrew Infants. We are gicatly iiidcbteil to Che Jntc Di 
Alfred H Hess, Chief of its Medical Board, and the aiipciintendcnts, Miss 
Crowley and Miss Creed, for the privilege of working nt the matitmion; nnd 
to the Jiursing staff for unfailing covzteay and help during the course of 
the investigation. 
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they were observed during the experiments, seemed to be developing 
normally. These two pioved to be apathetic and dull 

All fifteen subjects were the chilJien of Hebrew mothers, nine 
also of Hebiew fathers; three weic the offspimg of mixed maiiiages, 
of three the paternity is unknown. Occupations of the fathers, 
where known, weic as follows two salesmen, a printer, a printer’s 
helper, .an accountant, a tailor, two auto mechanics, one garage 
worker. Of four mothcis who were employed, thiee were sales¬ 
clerks, one a cleiical worker Nine children had been born out 
of wedlock. 

The Materials 

The disagreeable or startle stimulus was an electric iron box 
cow-bell, Stanley and Patterson Catalogue No 215 PR, wired in 
senes to two dry cells, and to a push button operated by foot pressure. 
The bell was mounted on a small boaid 3" x 6" to which was at¬ 
tached a hook by means of which the bell could be hung on the back 
of the child’s chair The sound thus piocceded from directly and 
close behind the child’s back, midway between the shoulders and 
waist. It was lung always for one second, stopwatch timing This 
stimulus will hereafter be called S 

There weic two agreeable stimuli, a small red celluloid rattle 
in the shape of a dumb-bell—two celluloid balls connected by a short 
cylindrical length of white rubber—and the melody, 10’^ in dura¬ 
tion, “Two Sunny Little Blue Buds” produced by a Swiss music- 
box The rattle will henceforth be called Rl, the music R2. 

The neutial stimuli, with which S or R1 and R2 were associated, 
were six in number, three pairs of objects The members of each 
pair were loughly equivalent in general character, but easily to be 
distinguished fiom each other. One member of each pair was asso¬ 
ciated only with S, the other only with R1 R2. We shall call these 
Stl to St6 

Stl was a rectangular block made of wood 12" x 2" x 1"; St2 
a wooden equilateral triangle formed of a cylindric.al core 1" in 
diameter, 7" on a side, St3 a cloth curtain 14 inches square. All 
three objects were chcckeied black and white, and were associated 
only witli S, the startle stimulus St4 was a rectangular flat of wood, 
6" X 4" X 1", painted gold, St5 a wooden ring, diametei 6 inches, core 
1 inch, painted gicy; St6 a yellow curtain 14 inches squaie St4, 
5, and 6 were presented only m conjunction with R1 R2, the toy 
and melody 
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For each member of this major series of neutral vStimuli, Stl to 
St6, there were several derivative forms of identical shape and 
material, but differing in either size or color, to wliich it was our 
intention to observe the possible tiansfer or generalization of the 
effect of S and R1 R2. These objects weie presented to the child 
only before the beginning and after the completion of training The 
full series of major and derivative neutral stimuli with their symbols 
and precise specifications are listed below 


The Plan of the Experiment 

The first two days of experiment with each child were spent in 
obtaining its initial responses to Stl to St6, and their derivative 
forms One St aftei another was placed dircctlv before the child, 
within reach, for a peiiod of 90 seconds each During these sessions 
the reactions to S, RI, and R2 were also ascei tamed. S was sounded 
four times during each session Rl was presented twice for periods 
of 90 seconds each, and R2 played twice during each presentation 
of Rl Subjects who did not respond to S by startle reactions were 
not used for further experiment® 

On tho third experimental day, Stl to St6 only were piescnled, 
alwa 5 's for 90 seconds, in the order 1, 4, 2, 5, 3, 6 S was sounded 
at intervals during the exposure of Stl, 2, and 3; four times during 
the presentation of each object. RI was placed bcfoic the child 
throughout each 90'Sccond period during which St4, 5 aiitl 6 were 
presented, R2 was played twice during each such period 

On the fourth and fifth days Stl to 6 were each flist picscnted 
alone foi 90 seconds, then accompanied by the conditioning stimuli 
as noted m the preceding paragraph. In order tliat the training 
periods should not fatigue the subject unduly, Stl, 4, 2 and 5 only 
were piesented on the fourth day, St3 and 6 on the fifth On these 
days, Stl, 3 and 5 were also presented without the bell (S), after 
sach conditioning period, as well as before. The effect of the train¬ 
ing during the third, fourth, and fifth days was tested on tlie sixth 
day by giving Stl to St6 alone. The exact layout for each day is 
sliown below. 


*Only four subjects out of twenty-three to whom S wns administered under 
the conditions of the experiment failed to give responses indicating startle 
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Description of Neutral Stimuli 


Symbol 

Ucgcription 

Sne in in 

Color 

Stl 

rectangular block of white 




wood 

12x2x1 

and white aquarca 

11 

rectangular block of white 




wood 

6x1x54 

and white 54" squares 

14 

rectangular block of white 




wood 

18x3x154 

and white 154" squares 

12 

rectangular block of white 


grey 

11 

wood 

rettangiilni block of white 

12x2x1 

black and white longl* 


wood 

12x2x1 

tudiiinl stripes l" ~ 

St2 

equilateral triangle, cylindn- 




cni mdeB, of white wood* 

7" core l" 

white squares 13/16" 

21 

cquilntcrnl triangle, cylindn- 

3'4" ’A" 

checkered in black and 

24 

cnl sides, of white wood* 
equilateral tiianglc, cyliiidci- 

Byi" VA" 

white squares 154 " 
chccketed m block and 

22 

cal sides, of white wood" 
equilateral triangle, cylindn- 

r 1 " 

white squares S/16" 
grey 

23 

cal sides, of white wood" 
equilateral triangle, cylindn- 

7" 1" 

block and white longi¬ 
tudinal stripes 13/1?' 
checkered in black and 

St3 

cal sides, of white wood" 
curtain of pcimatct cloth 

14x14 

31 

curtain of permatex cloth 

1054x1054 

white 2" sqnaies 
checkered in black and 

32 

cuitain of pcimncex doth 

21x21 

while 154" squares 
checkered in black and 

St4 

rectangular flat of white 
wood 

6x4x1 

white 3" squares 

gold 

+1 

rectangiilni flat of white 
wood 

3x2x54 

gold 

44 

rectangular flat of sTliite 
wood 

9x6x2 

gold 

8t5 

ring of white wood 

diam 6" core l" 

gicy 

51 

ring of white wood 

diam 3" core A" 

grey 

54 

ring of white wood 

diam 9" core 154"^ 

grey 

St6 

cuitain of permatex cloth 

14x14 

yellow 

51 

curtain of permatex cloth 

10x10 

yellow 

62 

curtain of pciirntcx cloth 

21x21 

yellow 


*It wna intcn<[ed that these tlioold be on a aide, the perimeter approximately 

equal to the circiimfeicnce of the wooden iiiig Sl5 In turning the triangles, the 
carpciiCci, m uiror, ninde them sliglitlj Ifliger than specified 
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Plan of Kxperiments 



Schedule 

Stimulus 

Period 





First ex- 

A 

St 1 

90" 





pciimental 

day 


4 

2 

5 

<t 

it 







3 

(r 







6 

u 







S foi 1" 

'• 

al 15' 

and 

60" 



Rl + R2 

n 

Rl 

continuous 





R2 

at 25" 

and 

70" 



Rest* 

180" 






Al 

St II 

90" 







41 

it 







21 

ti 







51 

it 







31 

ft 







61 

“ 




60" 



S fur 1" 

it 

at 15" 

and 



Rl + R2 

i\ 

Rl 

continuous 






R2 

at 25 

and 

70" 

Second ex- 

B 

St 12 

90" 





perimental 


22 

li 





day 


32 







62 








S for 1" 

H 

at 15" 

and 

60" 



Rl + R2 

u 

Rl 

continuous 






R2 

at 25" 

and 

70" 



Rest 

180" 






BI 

St 13 

90" 







23 

<( 







14 

(1 







44 

'• 







2+ 








54 

C( 







S for 1" 

« 

at 15" 

and 

60" 



Rl -f- R2 

u 

Rl 

continuous 






R2 

at 25" 

and 

70" 

Third ex- 

C 

Stl and S 

90" 

S 

at 15" 

35" 

5S" 75" 

perimental 


Rest 

90" 





day 


St4 + RIR2 








90" 

Rl 

continuous 






R2 

at 25 

" and 70" 



Rest 

90" 







St2 and S 

90" 

S 

at IS" 

35" 

55" 75" 



Rest 

90" 






•During the rest periods it was found advisable to give the children some¬ 
thing to play with Small wood blocks or sugar pellets were most often 
used These interested and amused the children yet weie amall enough 
to be easily removed and without disturbance when the rest period was up 


EMOTIONAL ATTITUDES OF INFANTS 


175 


Plan of Experiments 


Schedule Stimulus Period 




StS + R1R2 

90" 

R1 contmiiotis 





R2 at 25" and 70" 



Rest 





St3 and S 

90" 

S at 15" 35" 55" 75" 



Rest 

90" 




St6 + R1R2 

90" 

R1 continuous 





R2 at 25" and 70" 

Fourth cx- 

D1 

Stl 

90" 


perimental 


Stl and S 

90" 

S at IS" 3 5" 55" 75" 

day 


Rest 

180" 




Stl 

90" 




Rest 

90" 




St4 

90" 




St4 + R1R2 

90" 

R1 continuous 





R2 at 25" and 70" 



Rest 

180" 




St2 

90" 




St2 and S 

90" 

S at IS" SS" 55" 75" 



Rest 

180" 




St2 

90" 




Rest 

90” 




StS 

90" 




StS -h R1R2 

90" 

R1 continuous 





R2 at 25" and 70" 

Fifth ex- 

V2 

St3 

90" 


perimental 


St3 and S 

90" 

S at IS" 35" 55" 75" 

day* 


Rest 

180" 




StS 

90" 




Rest 

90" 




St6 

90" 




St6 + R1R2 

90" 

R1 continuous 





R2 at 25" and 70" 

Sixth ex- 

E 

Stl 

90" 


periincntal 


Rest 

90" 


day 


St+ 

90" 




Rest 

90" 




St2 

90" 




Rest 

90" 




Sts 

90" 




Rest 

90" 




St3 

90" 


' 


Rest 

90" 




St6 

90" 




Rost 

90" 



*OccaaionnIly D nncl D2 were given on the same day with n rcat period 
between This was done when the child showed no fatigue and postpone¬ 
ment of D2 to the following day would have made necessary an interval 
of more than 24 hours between D2 and the test period £ which followed it 
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At this point, if tr.uning was to be continued, Schedules C, Dl, 
D2, and E weie lepeated in turn, on successive days as often as 
desired Schedules in the second cycle of training wcie designated 
2C, 2D1, in the thud cycle 3C, 3DI, etc. On the final lound oi 
cycle of training Al, without S or RI R2, followed E after a rest 
period of 180 seconds. Schedules 15 and B1 were given on the fol' 
lowing day, again without S or Rl R2. We have called these sched¬ 
ules tAl and tBtBl, respectively If no further training was to be 
given tAl followed directly upon the schedule E, allowing a rest 
period of 180 secoiids Schedule tBtBl on the succeeding day Thus 
Schedules A-Al, B-Bl, and Schedules E, tAl, tB, tBl leprcsent test 
periods befoic and after training, lespectively, and Schedules C, Dl 
and D2, 2C, etc , intermediate tiaining periods. 

The experiments were earned out between the hours of 2 p m and 
4 PM., at Intelvals of twenty-four hours, except when visiting days 
at the institution or othei circumstances made longei intervals be¬ 
tween training periods unavoidable. In no case, liowcvei, did more 
than twenty-foui hours elapse between a test period E, oi E and 
tAl (fortv-cight hours foi tBtBl) and the last training peiiod 
preceding it 

Of the gioup of fifteen babies, eleven weie earned througli tvi'o 
complete cycles of training, one child was earned thiough four 
cycles, one through tluce, and two through one cycle. Of these 
last two, one child was ill on the day on which the second cycle of 
training was to be begun and had to be transferred to the infirmaiy 
The second child, subject B M, developed complete adaptation to S 
during the second cycle of training and the experiment was dis- 
contmued- 

Experimbntal Sgt-Up 

The exiieiimcnts weic earned out in a small loom on the second 
floor of the institution The children were always canied to the 
loom and returned again to their own cubs bv the experimenter 
The child was seated during the expciimental periods in a small 
adjustable ch.iir built after the model dcsciibed by Gescll, with 
canvas scat and back. This was set on a table platfoi m 26" x 40" 
and 32" high The window which lighted the loom was to tlie 
child’s back To his right and directly in fiont, at the side and 
end of the platform, weie the crcam-coloied walls of the looin 

On the platform dnectly before the child was set a small table 
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12" X 20", and 10" high, on which the expeiimental objects wcie 
placed one by one by the expeiimenter, who stood at one side of the 
platfoim, to the left and slightly in front of the child This table 
was an ordinaiy bed-tray with legs lengthened to be of a suitable 
height. It was cork coveicd so as to deaden the sound of objects 
accidentally oi purposely dtopped oi banged by the subject, since we 
found the noise of such dropping likely to constitute a startle stimu¬ 
lus. 

Two biass flanges were fastened to the table top, midway along 
the right and left hand edges Into each of these was screwed a 
brass upright 21^" high, canying sciew eyes at the top and 4^" 
fiom the top From the lowei ones the curtains, St3, 31, 6, 
and 61, and from the uppei St62 and 32 were hung when needed, by 
means of biass snappci clips which were attached to the upper two 
coineis of each cuitain (A thin strip of wood, like that found in 
the hem of ordinary window shades, was lun ihiough the hem of 
each curtain, to give it iigidity and keep it in shape ) 

The experimental matciials were kept, during the expeiimcnt, on 
a low table to the expeilmenter’s left and were out of sight of the 
subject when not in use The electric bell S, as noted before, was 
hung on the back of the child's chair, on a biass band which braced 
the two wooden upnglits foiming the back frame of the cliair Thus 
the sound piocceded from a distance of only about an inch behind 
the child, through the thickness of the canvas which formed the 
back and seat of the chair, and at a point appioximately half way 
between tlie child's shoulders and waist The souice of the sound 
was theiefoie invisible to tlie child, as were, of coinse, the wiiing 
and the push button by which the bell was activated and which 
was under the experimenter’s left foot 

Recording the Responses 

The expcrimcntei and the subject were alone m the loom through¬ 
out the course of the experiments The child, comfortably seated 
in the chair, was fiee to make any response in his repertoire which 
the stimulus immediately before him oi the total situation—the at¬ 
tendant circumstances of the expeiiment—might call forth 

The responses, as they occurred, were rccoided by the experi¬ 
menter, without, at the time, either mterpietation or evaluation 
Every overt lesponsc made by the child during tlie experimental 
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period was set down, by menns of a faiily simple code which pro- 
vided for all the possible responses iclcvant to tlie expeument, and 
whicli permitted their recording almost as soon as they toolc place ^ 
Blank forms luled in cross-section weie used for the records, so 
laid out as to facilitate, with the aid of a stopwatch, the timing of 
behavioi in units of five seconds We have thus a permanent record 
both of the piecise senes of icsponses made by each child through* 
out each experimental peuod and of the duration of each response or 
combination of responses, within a maigin of five seconds In Figure 
1 is reproduced the actual lecoid of one cxpciimental period. A 
detailed account of the method of lecord-taking will be repoited 
in a separate paper A list of all the icsponses iound to appear 
following the various stimuli piesentcd during the couise of the 
experiments is given m Table 1 

Such a direct observational method, while it has obvious shojtcom- 
ings as compared with instiumcntal iccoiding of behavior, has great 
advantages, both m its greater flexibility and the wider range of 
responses for whicli records are obtainable Erjually important is 
the fact of the relative simplicity and naturalness of the expeiimcn* 
tal situation, since the child is not circumsciibed bv and harnessed 
to a moic or less elaborate apparatus of recording devices. It is 
more direct than the recording of responses through dictation to a 
stenographer, and permits the timing of lesponscs, which the latter 
method does not. A given pattern of responses may take place and 
be recorded directly by the observer almost simultaneously with the 
behavior, and m a fraction of the time during which a description of 
these responses can be dictated During the veibal description of a 
given response, it is likely to have been aheady succeeded by other 
and different behavior Such lag is likely to be constant, and of 
vari.ible duration, with the method of dictation. The dictation 
Itself IS, of course, likely to be a source of distraction to the subject. 

*By "relevant” we mean, for instance, that when the child looked at the 
stimulus presented at the time or the expeiimentcr, the fact of visual at¬ 
tention and its object were carefully recorded If, however, the child’s 
visual attention was directed elsewhere during c-cposiire of a given 
stiraiihis, that fact was recorded, but the object of attention not specified 
We did not take a record of whether the child looked at the ceiling, or the 
floor, or the walls, or the .nrnis of the chair, or whatnot 
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TABLE 1 

List of Responses Madp by All Subjects During Experimental Periods 


Manipulates stimiiius presented 
Touches lightly stimulus presented 
Flips or fingers stimulus presented 
Pats stimulus presented 
Grasps stimulus presented 

Holds stimulus presented and does something else, visual attention elsewhere 

Drops stimulus presented 

Reaches for stimulus presented 

Sucks or mouths stimulus pre^iented 

Pushes stimulus presented 

Pushes stimulus presented off table, or throws 

Turns away from stimulus presented, tries to get away from 

Resists withdrawal of stimulus presented 

Visual attention to stimulus presented, no contnet, unless otherwise indicated* 
Contact with stimulus presented, no visual attention 
Visual attention to experimenter 

Visual attention elsewhere than to expenmentei or stimulua presented 

Eyos search oi turn in given directions 

Head and eyes turn m given directions 

Gcneinl visual exploration 

Looks up or straight ahead 

Blinks 

Listens 

Vocalizes 

Scolds 

Whimpers 

Cries vigoioualy—moderately—^gently 
Face puckers, or frowns 

Face puckers and skin flushes, as if preparatory to crying 

Respiration altered—breathes faster, deeper, irregularly 

Sighs 

Coughs 

Sneezes 

Yawns 

Rubs eyes, nose or face (Responses generally noted to follow or substitute 
for crying or other negative responses) 

Rests head on arms on tabic 
Arms jerk 
Legs jerk 

Head and arms jerk or bend, arms and legs jerk 

Sucks thumb 

Sucks lingers 

Sucks or licks hand 

Sucks dress 

Pats table 
Fingers table 


•Unless otherwise indicated, all other 
visual attention 


rcaponses to visiinl stimuli 


implv 
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TABLE 1 { cotiUjiued ) 


Sciatchea table 

Manipulates or fingers brass uprights 

Activity othei than with stimulus presented or attention to experimenter 
Changed activity but still other than with stimulus presented 

Smiles 

Laughs 

Kicks legs playfully 

Kicks legs and waves aims playfully 

Claps hands 

Rocks self in chair 

Beats time to music with stimulus presented 

Maintains antecedent activity 

Anest of antecedent activity 

Both hands engaged in an indicated activity 

Hands alternate in an indicated activity 


The Interpretation and Evaluation of Responses 

The lesponses wcic classified into tliiec categories, Negative, Posi¬ 
tive and Indifferent, and were called N, P, and I, respectively Re¬ 
sponses in any way indicative of disticss oi displeasure, crying, whim- 
pciing, scolding, puckering of the features, were called negative 
responses; lesponses indicating pleasure, smiling, laughing, etc. were 
called positive Any kind of play or other evidence of attraction 
toward a stimulus was also called a positive response: manipula¬ 
tion, grasping, fingeiing, etc. The N and P responses were rn ad¬ 
dition given numerical adscripts on a rough scale of 10, according 
to the nature, intensity, and duration of the response. Responses 
indicative of indifference to a given stimulus were unsealed, simply 
called I. The scheme used thus to classify the responses is given in 
Table 2 

By this scheme each response which followed anv stimulus was 
given a score P, N, or I The total series of responses during a 
single peiiod of exposure to a stimulus were given a single score, 
equal to the maximum N or P score duiing that period In the 
cases of the stimuli Stl to St6 and Rl, there would be such a score 
for each stimulus for each period of 90 seconds duiing which it was 
befoie the child In the cases of S and R2 there would be such a 
score for the responses following each S and each R2 for the interval 
until the next S or R2 in a given 90-second period The scoie 
for the last S or R2 in a 90-second period would represent the re- 
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TABLK 2 

Scheme for Scorivg BEHAViOR FoiLOwma pRESENTArioN or S, Rl, R2, or 

Awt St 


Responses Score 


Negative Ciies—conliuuously for 90" or pro¬ 
longed into time o( preaenta- 
tJon of a new atimiilus NIO 

—continuously, from lirst S to 

second S—20" N 9 

continuously, loss than 20" N S 

—intermittently N 7 

Whimpers, or ctics 5" or less N 6 

Face puckeis—sl^in flushes—frowns N 6 

Scolds N S 

Jerks arms, legs, head N 5 


Following n pre¬ 
ceding negative 

Rubs eyes, response, or if 

nose or face pievioualy observed N S 


Hides or icsta to hove been a 

heads on arms substitute for or N 5 

Sticks finger complement to NS 

negative response 

Kespi ration altered N S 

Rejects—pushes away, if unoccom- 
panied by other affective re¬ 
sponse N 5 

—if accompanied by crying or 
other signs of dislike give 
score of affective tesponse 
Attempts to got away from NIO 

Fosicive' Manipulates stimulus piesented—con¬ 
tinuously during exposure 
time (90") PIO 

—for one-half or more of 90" 

period p 9 

—for leas than une-hnif of 

90" period P R 

—momentarily only—S" P 7 

Carnes stimulus to mouth P 8 

Giaapa stimulus, pushes or pats, 
fingeis or touches continuously P 7 

one-half or more of 90" 
pel tod p 6 

less than one-hnlf of 90" 
period p 5 

momentaiily only_S" P 4 

Holds but engages in othei activity P 4 

Reaches for momentaiily p 3 

Reaches for lO", or moic than once P 4 

Reaches for persistently p 5 

Looks at attentively, continuously nr 
intermittently for total of more 
than 30" p ^ 

Looks at for less than 30" either con¬ 
tinuously or mleriiiittently p 2 

Looks at inteimittently and fleeting- 
ly only, after initial observation P I 
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TABLE 2 {continued) 


Responses 


Score 


Stops crying and smiles or otlierwisc 
gives signs of pleasure PlO 

Stops active manipulation and smiles 
or gives signs of pleasure P 9 

Shows signs of pleasure^ vocalizes, 
etc but continues to manipulate P 8 

Stops manipulation to listen P 7 

Listens to P 5 

Listens to, beats time witli toy P 6 

Stops dying permanently P 9 

Stops trying temporarily P 8 

Stops ciying momentaiily P 7 

Rocks self, or self and toy in time to 

music P 9 

Laughs If accompanied by P 8 

Smiles manipulative re- P 5 

Vocalizes aponses, increase P 8 

score of cacli re¬ 
sponse by 2—Laugh 
1—Vocal 
1—Smile 


1—Kicks, etc 

V^aves arms and hicks legs in appar¬ 
ent euphoria P 4 

Resists or cries when stim is taken 
away—Increase score of antece¬ 
dent response by 1 

Indifferent 

Apparent disregard—no overt re¬ 
sponse beyond first glance at I 

—antecedent activity xininter- 

lupted I 

Looks at only momentarily—docs not 
reach for I 

Looks at experimenter or anywhere 

else I 


Engages in any activity other than 

With stimulus presented I 

Head oi eyes turn to oi seem to 

reach for source of sound I 

Antecedent activity ariested (fol¬ 
lowing S) I 

Eyes blink I 


sponses subsequent to the piesentation of that stimulus until the ter¬ 
mination of that period If both positive and negative reactions were 
present during a single peiiod, the score foi the stimulus presented 
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in that period was PN, each letter followed by the appropriate 
numciical adscript. Negative lesponscs present dining exposure 
of a given St were credited to the stimulus equally whether the 
negative behavior had persisted from an earlier srtuation or ap¬ 
peared to be specifically aroused by the stimulus itself 

Before proceeding to analysis of the records and study of the 
changes in behavior with respect to the St series of stimuli, it will 
be well to present evidence for S as an adequate startle or disagree¬ 
able stimulus and for R1 and R2 as agreeable stimuli 

The Evidence for S as a Startle Stimulus 

It has already been noted that only subjects who responded nega¬ 
tively to S weie retained for the experimental training Of the 15 
children who compiiscd the experimental gioup all gave negative 
responses to at least 6 of the 8 S stimulations given during Schedules 
A-Al and B-Bl, the two preliminary test peiiods Of the total of 
120 S stimulations given to all 15 children dining these two sessions, 
105 or were responded to by crying. In only 4 instances, 

3 1/3%, was the response that of mdilfcience The balance weie 
negative responses not so intense as to produce weeping 

The responses which followed upon S during the training periods 
when It was presented jointly with Stl, St2, or St3 are summarized 
in Table 3. S was rung four times during tlie picsentation each of 
Stl, 2 and 3 in Schedule C, and four times again during one presen¬ 
tation each of the same St in Schedules D1D2. There are thus, for fif¬ 
teen subjects, a total of 180 S stimulations during C and a like num¬ 
ber duiing D1D2 in the first cycle of training For tire 13 subjects 
who were carried through a second cycle of tiainiiig, there are 156 
additional S during Schedules C and D1D2 each Table 3 gives the 
total—in number and per cent—of each type of response to S during 
these Schedules, foi each cycle of training. The lesponses of the 
two subjects who were carried through four and thiee cycles of 
training, respectively, are not given. The responses are consistent 
with those shown here. Both subjects continued to ciy whenever 
S was sounded to the very end of the training 

Table 3 shows clearly that the characteristic and piedominating 
response to S throughout the tiaining periods was that of emotional 
distress. The proportion of responses indicating indifference to tlie 
stimulus arc practically negligible, except in the first session of the 
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second cycle of training, Schedule 2C Duiing this period the nega¬ 
tive responses were both less frequent and less intense tiian earlier. 
Adaptation to the stimulus similai to but not so complete as that of 
Subject B.M seemed to have set m during this period with some 
children, although the cumulative effect of S, a fact which had been 
noted during the course of the pieliminary periods, may be observed 
in the restoiation of many N responses during Schedules 2D1D2 
Throughout the wliolc second cycle of ttaining, howcvei, the nega¬ 
tive responses, even though they comptised 90% of the total, were 
less intense than those fiist made to the stimulus Even when the 
reaction was that of crying, the ciy itself was obseived in many cases 
to be of a different character than formcily, less startled and fear¬ 
ful and much more in the nature of an habitual complaint.’’ 

The Evidence for RI as an Acreeable or Pleasure- 
Giving Stimulus 

Rl was the double red rattle. Duiing the preliminary periods 
—Schedules AAl and BBl—it was presented a total of 60 tunes, 
four times to each subject, having been directly piecedcd each time 
by 2 succc'isive S stimulations In 55 of these 60 instances the 
subjects weie crying, following the antecedent S stimulus In 43 
of these instances, 78%, the crying was interrupted by the appear- 


"It may need cammeni tliat a startle response to the ringing of n bell was 
so general a reaction The ringing of ordinary electric bells, telephone 
bells, and house bells are no new experience to babies brought up m either 
their own homes or in institutions If negative reactions originally occur 
to these, adaptation sets m eaily so that startle responses, except when occa¬ 
sionally a child mny be wakened from sleep, are rare The babies in this 
institution, as children commonly are in city hospitals and other city Insti¬ 
tutions, are also subjected to the sound of an electric signal gong within 
die building, the clang of tiolley car bells and the clamor of motor horns 
without These sounds are not commonly disturbing The sources of such 
sounds, however, arc always remote from the child, even though the sounds 
themselves me often penetrating and intense 

The stimulus S, on the contrary, originated from the child’s immediate 
neighborhood, Although distinctly unmusical, and iriitating to adults who 
heard it, S was not on especially loud sound, since it was desirable to 
avoid annoyance to individuals outside of the experimental room The 
frequency of startle responses obtained to it seemed to be due as much to 
the unwonted closeness of the sound, as to the harsh and grating character 
of the stimulus itself and the abruptness of its appearance The fact that 
relativ’ely few startle reactions were obtained fiom a small group of infants 
in another institution, S having been hung at some distance from the sub¬ 
jects, seems also to confirm this 
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aiice of R1; in 26 instances it was teiminated theieby The rattle 
was picked up and played with in 65% of the prc'icntations 
Manipulation lasted for ten seconds or more in 54% of the piesen- 
tations. 

When the responses to R1 during Schedules AAl and BIBl were 
compared with the responses to each of the St shown eailicr in the 
same period (i e , the lesponses to R1 in Schedule A compared with 
the responses to each of Stl to St6 shown caihci in that schedule, 
the responses to R1 in schedule A1 compaicd with the lesponscs 
to each of Stll to 61, etc) with respect to degree of interest as 
evidenced by the P scores, it was foxmd that the responses to R1 
indicated gieater interest m it than in any of the St 52% of the 
time Interest in R1 was equal to Interest in the several St in 22% 
of the comparisons so made and less in 26% There weio a total 
of 330 such comparisons 

During the tiuming pciiods R1 was always presented together 
with St4, 5, 01 6 Both objects were placed on the table before 
the child simultaneously, R1—in random order—to tlie right, left, 
ill back, in fiont, or on top of, the St it accompanied. Wc may, 
perhaps, best judge of the attractiveness of R1 by comparing the 
responses to it with the responses to the St when both an St and 
R1 weie presented at the same tune 

Theie were a total of 189 such joint presentations, 63 for each 
St In 71% the responses to RI, as shown by the P scores, gave 
clear evidence of its greater attractiveness to the subjects; in only 
6% of the situations was an St preferred. In 23% the responses 
to Rl and St were similar. The median lesponse to Rl for the 
189 situations was found to be P9—active manipulation foi more 
than half of the exposute time of 90 seconds, to the St during these 
periods it was P4, momentary touching or grasping oi holding while 
engaged in activity witli another stimulus. In somewhat over onc- 
third of the situations—36% exactly—the subjects were completely 
indifferent to the St when Rl was piesent. 'I'hey were indifferent 
to Rl in only 13 instances, 7%, under the same circumstances 

The Evidence for R2 as an Agreeadle op Pleasure 
Giving Stimulus 

The melody, R2, was played a. total of 99 times during the 
ptelimiiiary periods—Schedules AAl and BBl—twice each time 
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tlie rattle R1 was presented. It was played a total of 360 times 
during the training periods, twice during each joint presentation 
of R1 with an St® In 27% of the prcliminaiy trials, in 33% 
of the presentations during training, its power to please or soothe 
tlic subjects was unmistakable, as evidenced by responses such as 
smiling, vocalizing, beating time to, ceasing from fretting, intei- 
rupting play with the rattle to listen to. In 28% of the trials 
before training, in 14% during training the children appeared simply 
to listen to the stimulus, but gave no special indications of pleasure 
in It. In very nearly half of the presentations of R2, the subjects 
were nppaiently completely indifferent to the stimulus No overt 
responses to R2 could be observed in 45% of the preliminary trials, 
in 52% of the presentations during training 

Thus the case fot R2 as a pleasure-giving stimulus is not as 
strong as might be desued It should be remembered, howevei, 
that the subjects were for the most part engaged m active and 
vigorous play with R1 whenever R2 was plaved Overt responses 
indicating the agreeableness of an auditory stimulus under such cir¬ 
cumstances would be difficult to elicit In any case, such responses 
are subtle, less easily aroused and interpreted than emotional distress 
in infancy Whether or not the pleasure produced by R1 and R2 
was equal to, or as acute, or pervasive, as tlie distress occasioned 
by S, there can be little question tliat R1 and R2 in combination 
provided for St4, 5, and 6 a setting in distinct contrast with that 
produced by S for Stl, 2, and 3 

The Results 

Taking into consideration the character of the initial lesponsc to 
any St, the changes in behavior which might occur with respect 
to that St may be grouped as follows, 

I Change to negative Any Bnal response scored N or PN which 
Or intensification originally was P or I 

of negative Any final response scored N which origin¬ 

ally was PN 

Any final response scored PN which origin¬ 
ally was N, Or PN, in which fin."!! N is 
_ greater than original N. 

“According to the cspcnmcntal schedules, a total of 120 presentations 
of R2 before tiaining and of 372 during training are to he expected The 
first three subjects, however, were, to begin with, given sugar in various 
forms, lump, pellet, syrup, as R2 The music box was substituted and 
used throughout with all other subjects, when the sugar proved to be 
not readily acccpt.sble by the first tliree babies 
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II Change to in- Any final response scored I or PI, P2, or 

difference P3 which originally was P+ or more or 

N or PN 

III Waning interest Any final response scored P-l- or more which 

was originally scored a greater P 
Any final response scored PN which was 
originally PN and in which final P is less 
than original scote, nnd N is equal to or 
less than original score 

IV Unchanged Any final response the score for winch was 

identical with score for otlginal response 
or which if ongmallv I, P3, P2, or Pi 
became any one of these 

V Incieosed interest An\ final lesponse scored P which was ori¬ 

ginally I 

Any final response scoicd PN which was 

originally PN if final P la greater than 
original P and final N equal to original 
score. 

Any final response scored P which was ori- 
gin.illy N or PN 

Anv hnal resnonsc scored PN which was 

originally PN and In which P is equal to 
01 greater than ongmni score and N is 
less than the original score. 

Any final response scored PN which was 

originally N if N is less than the original 

score 

Any final response scored N which was ori¬ 
ginally N in which N is less than original 
response 

In Table 4 are piescntcd the icsults of grouping, according to 
this plan, the changes in the responses of all subjects to the St, 
following each cycle of tiaining The table gives the totals for 
Stl, 2, and 3 and foi St4, 5, and 6 m each classification If the 
repeated S and R1R2 weie potent to modify the behavior towaicl 
the St with which they were lespectively associated in accoi dance 
with the charactcirstic reactions which they aroused, we should 
expect tlic changes in behavior to the two groups of St to tend 
in opposite directions Most of the change to Stl-2-3 should be 
found in Gioup I “Change to Negative,** while at the same time 
the behavior towaid St4-5-6 should show increased inteiest or at¬ 
traction towaid these St and the changes in behavior be found 
generally in Groups V and VI Negative changes witli respect to 
Stl-2-3 would be significant as to the effect of S piovided only 


VI Loss of negative 
or diminution in 
negative 
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TABLE 4 

Classification of Changes from Initial Responses to St1-2-3 and St4-5-<j 
AFTER Each Cycle of Association with S and R1R2, Respectively 
{Totals for Stl, 2, and 3 and for St4, S, and 6) 




Cycle 1 

Cycle 2 

Cycle 3 

Cycle 4 



15 subjects 

13 subjects 

2 subjects 

1 subject 



St 

St 

St 

St 

St 

St 

St 

St 



1-2-3 

4-5-6 

1-2-3 

4-5-6 

1-2-3 

4-S-6 

1-2-3 

4-5-6 

I 

Change to 
negative 

12 

13 

6 

5 

2 

2 

1 

0 

II 

Change to 
indifference 

4 

I 

2 

0 





in. 

Change to 
waning int 

3 

6 

7 

7 

1 

0 

0 

1 

IV 

No change 

5 

i 

4 

4 

2 

2 

0 

1 

V. 

Change to 

in- 









creased int. 

15 

9 

16 

IS 

1 

: 

1 

0 

VI 

Change to 
creased int 

in- 









with loss or 
dim of original 









response* 

6 

i 

4 

5 

0 

3 

1 

I 


*Group VI ia so called since only one change In this group was not 
accompanied by an increase in interest. All but one of the Anal re* 
sponses also showed complete elimination of the original negative responses. 


that similar changes had not taken place with respect to St4-5-6; 
and conversely, positive changes in attitude to St4-5-6 would be 
significant as to the effect of R1R2 provided only that Stl-2-3 had 
not also grown m interest. "With increased training, we should 
expect such differences in behavior to grow more marked 

Such is not the case At the end of the first cycle of experi¬ 
ments negative changes for StI-2-3 do not appear more frequently 
than they do foi St4-5-6, nor have St4-5-6 grown moie attractive 
to the subjects than have Stl-2-3. To both sets of stimuli the most 
frequent change was that of increase in interest This tendency 
persisted after tlie additional training of the second cycle, whereas 
the changes to negative for StI-2-3 as well as foi St4-5-6 grew 
less frequent as the experiment was piolonged Systematic changes 
in behavior to either series of St conesponding to the effect of eithei 
S 01 R1R2 on rlie subjects, and which might be specifically attrib¬ 
uted to them do not appear 

This is even clearer if we fallow through the individual recoids 
of change These are given in Tables 5 and 5A The lecoicls 
of the subjects who at any time showed negative change to Stl-2-3 



TABLE 5 

Changes from Initial Response to Each St after. Each Cycle of Training in Seven Subjects Who Showed 
Negative Change to St 1-2 or 3 at Some Test Period 
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following training appear m table 5, the records of the others m 
Table 5A Five children, CG, HB, RW, JM, and SS show nega¬ 
tive change at the end of Cycle 1, to one oi moic objects in the 
Stl-2-3 series, hut the same five show the same change at this time 
to St4, and thice of the five to St5 and St6. At the end of the 
second cycle the lesponses of these five subjects show fewer negative 
changes and these appear mdiscrimmatelv in both senes of St Study 
of the recoids of the remiiining subjects will reveal no change which 
can reasonably be attributed to the effect of S and R1R2. 

All the babies exhibited signs of uneasiness or wariness when they 
were first carried through the corridors of the building to the room 
m which the experiments were carried out. To these childien such 
a journey was unprecedented Unless a child had been ill and in 
the hospital or infiimarv, it was raicly, if ever, taken outside of 
its own ward or the porch which adjoined it. None of the sub¬ 
jects gave marked expiessions of disquiet, however, during tlic trip, 
which was never more than down one flight of stairs and along about 
100 feet of corridor These were held in check by the cluldren 
until the S, during the first period, in a sense, confirmed the latent 
alarm Thereafter the negative reaction which followed S in the 
first period tended to persist as a generalized response thioughout 
the balance of tins peiiod and to appear again in subsequent ex¬ 
perimental pciiods The generalized alarm, however, grew giadu- 
ally less and in all except Subjects HB, RW, and SS had practically 
disappeaied by Schedule E. By 2C it was well dissipated in all 
childien The first cycle of training was therefore largely a period 
of adjustment to the total situation. Once this had taken place 
the responses became specific and appropriate to the stimuli pre¬ 
sented and tended to remain so. 

The Effect of S after Three Minutes 

Tables 4, 5, and 5A show the effect of S on StI-2-3 twenty- 
four houis after the simultaneous presentation of S with St Our 
data enable us to study also the more immediate effect of S It 
will be lecalled that in Schedules D1 and D2, Stl-2-3 each were 
presented twice alone, just before and after S was combined with 
each The child was given an St for 180 seconds During the 
first 90 seconds of the period S was not sounded; during the second 
90 seconds S was lung four times The St was then removed foi 
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180 seconds. At the end of this time, the St was again presented 
and left with the child for 90 seconds. Table 6 shows how the 
responses to each St after S differed fiom those whicli preceded it 
The effect of S after 3 minutes seems no greater than its effect 
after 24 hours The responses showing mcieasc of intcicst are 
just about as fiequent as those showing negative change or no change 
at all 

TABLE 6 

Changes in Response to St1-2-3 Immediately Following Association 
WITH S Schedules D1D2 Cycles 1-1*2 


DID2 2D1D2 

Cycle 1—IS subjects Cycle 2—13 subjects 

Change to St 1 2 3 Total St 1 2 3 Total 


1 . 

NcRJltlVC 

4 

2 

6 

12 

4 

4 

2 

10 

ir 

Indifference 





1 

1 


2 

III, 

Waning interest 

2 

4 


6 


2 

4 

6 

IV, 

No chance 

5 

6 

5 

16 

4 

2 

4 

10 

V, 

increased int 

1 

I 

4 

6 

4 

3 

2 

9 

VI 

Increased in¬ 
terest, Elim 
or dim of 










one neg 

3 

2 


5 


1 

1 

2 

Total 




45 




39 


The Responses afi’er Training to the 
Derivative Stimuli 

It was our plan, if we had been able to bring about modifica¬ 
tions in behflvioi to StI-2-3 and to St4-5-6, the major series of 
stimuli, which could be attributed to S and R1R2, to test how 
general such modification might be, by presenting to the subjects 
both befoic and after tiainmg a senes of derivative stimuli resem¬ 
bling but not identical with the major senes, and observing the 
extent of transfer The derivative St were presented to the sub¬ 
jects before and at the conclusion of training, in accordance with 
the original plan, although S and R1R2 were observed as the cx- 
pciimcnt progressed to be without effect on the behavior toward 
the major St. 

There were ten such derivative stimuli for the Stl-2-3 senes, and 
six in the St4-5-6 seiies. Eleven of the thirteen children were 
tested with the derivatives at the conclusion of tlie second cycle of 
training, one child at the conclusion of the third cycle, one at the 
conclusion of the fourth cycle, (One subject missed the final trial 
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with the derivative series, owing to illness; for the same reason 
another child could be given only part of the senes. Subject B.M., 
who ceased to show startle to S was also not tested with the deriv¬ 
atives ) Of a total of 123 final responses to the Stl'2-3 derivative 
scries, 79% showed increase of interest over the initial responses to 
the same stimuli Of a total of 75 final responses to St4-5-6 deriv¬ 
atives, 77% showed increase of interest over the initial responses 
The frequencies of the other changes aie ncghgibic m companson 
Waning interest was exhibited in 8% of the final presentations of 
the Stl-2-3 dciivatives, m 13% of the St4-5-6 denvatives. No 
changes appeared in 6.5% and 7% of the final lesponses to the 
members of two seiies, respectively The incidence of negative 
change to the Stl-2-3 derivatives was 6.5%, slightly greatei than 
the negative change to the St4-5-6 derivatives, which was 3% But 
the difference, 3 5%, is not at all reliable. It is only times 
Its piobable crior, 2%. 


Summary and Conclusions 

We have attempted to modify, by the method of conditioning, 
the oiiginal overt behavior of fifteen infants to a series of stimuli, 
Stl to St6, which m themselves were without intrinsic biological 
interest or significance, wooden objects of vaiious geometiical shapes, 
colors, and patterns, cloth curtains also varied as to color and pat¬ 
tern. With half of these, Stl, St2, and St3, were regularly asso¬ 
ciated a disagreeable conditioning stimulus, with the other half, 
St4, St5, and St6, were associated agreeable stimuli, under circum¬ 
stances which otheiwise were identical. The experiment thus pro¬ 
vided a means whereby changes seemingly consequent upon one kind 
of joint stimulation could be checked by compaiison with the changes 
following upon the contrasted, associated emotional situation The 
disagreeable stimulus, S, was the startling ring of an electiic bell; 
a toy and a little music box tune constituted the agreeable stimuli, 
R1R2 

The initial cycle of test-training-test senes for a given child 
covered six expeiiinental days Additional cycles of training added 
foui 01 five experimental days each A single cycle piovidcd 24 
S stimulations of one second duiation each, jointly with tlie ap¬ 
propriate St, six presentations of R1 for 90" each, 12 presentations 
of R2 foi 10" each. Eleven babies were earned through two cycles 
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of tiaining, two thiough one cycle, one child through three cycles, 
and one through four 

A careful record was made duiing the expciiment of all the 
responses to each of the stimuli, before and after training, and when 
presented jointly. Subsequently, the responses were classified as neg¬ 
ative, positive, and indifferent, with lespcct to each stimulus, and 
scaled in accoidancc with their duration and intensity Negative 
reactions were those indicative of staitle, fear, or distress; positive, 
those indicative of interest, pleasure, relief or contentment. 

Study of the lesponses to S and to R1R.2 show tlicin to be ade¬ 
quate startle and pleasure-giving stimuli, respectively Comparison 
of the responses to Stl to St6 before and after naming, fails to 
provide any evidence of the effect of joint stimulation Negative 
changes m behavior, after training, appeared as frequently toward 
St4-5-6, which were associated only with R1R2, as towaid StI-2-3 
with which S was associated; and vice versa, positive changes in 
behavior appealed as frequently toward Stl-2*3 as toward St4-5-6 
Difference in modification of response to the two sets of St are 
slight and without statistical significance. 

We are theiefore led to conclude that changes in emotional be¬ 
havior, in attitude and intciest, are not as a general rule, at least, 
readily brought about by }oint stimulation in early life, and that 
conditioning per se cannot be accepted as the cover-all explanation 
of the emotional modifications which take place duiing that period 

References 

1 Jones, H. E The conditioning of overt emotional responses J EHuc 

Pjyc/iof, 1931, 22, 127-130 

2 Watson, J B , & Rayntr, R Conditioned emotional reactions J 

E?,per Psyclfol, 1920, 3, 1-14 

Teacheis CoUeffe 
Columbia Umveuity 
New York Ctiy 



EMOTIONAL ATTITUDES OF INFANTS 


197 


UN ESSAI DE MODIFIER LES ATTITUDES EMOTIVES DES PETITS 
ENFANT AU MOYEN DE LA TECHNIQUE DE LA 
REPONSE CONDITIONNELLE 
(Resume) 

On a fnit I’cssai dc modifier, au moyen de la technique conditionnclle, 
Ics leponses ^motives mamfeites de quiore enfants, ag6s dc hint k seize 
moia, unc seiic de stimuli qiu n’ont eu eux-memea aucunc aignifiance bio* 
logique intrms^qiie ni interet—dea objeta de bois de diverses formes gco- 
metiiques, coulcurs et dessina, ct dea rideaux dc tede aussi dc diverses 
couleurs ct desains 

A I’un groupe de ccs objeta on a associ^ le son d’un timbre elcctnque, qui 
a produit l^gull^rement dea riactions dc peur, de treasaillement et de 
dctreaae A un second groupe Equivalent on a asaoci^, dans dea conditions 
autrement identiqtics, iin joiiet ct ime petite m^lodie, dcs stimuli qui ont 
produit des reponses indiquant Ic plaisii, le contentment, et Ic soulagement 
II a 6te possible ainai dc contr6ler lea cliangcments de comportement con¬ 
sequents, paralt'il, ^ I’aasocintiou 6 I’un type dc situation conditionnellc par 
la comparnison avoc lea changements qui ont suivi In situation imotivc ns* 
aociec, contraat^e 

Unc telle comparnison ne revile aucuna changements dc comportement 
qu'on pent nttubuei rnisonablement k I’efTet spicifique des stimuli condition- 
ncls Un changement negatif du comportement, c’est*il*dire, un chnngement 
vers la peur, Ic ticssaillement on la detiesse, s'est montrd nussi fr^quemment 
apr^s I’entraincment aux stimuli secondaiies auvquels aculement les stimuli 
agidnbles ont iti nasoci^s, que Ic changement vcis les stimuli sccondaucs 
auxquels les stimuli d^sagr^ables ont ^tc aasocies, et vice versa, Ic change* 
ment positif, c’est*ii*dire, le compoitemcnt montrant un inteiSt et ploisir 
plus grands, s'est montri aussi fiiqucmment vers les stimuli associds au 
stimulus d^sagi^ablc que vers ceux associ^a aux stimuli agriables Sui 
la base de ccs idsultata, on nc pent considdicr le conditionncinent comme 
I'cxplicntion g^n^rale des modifications ^motives qin ont lieu dons I’enfancc 

Bregman 


EIN VERSUCH, DIE GEFOHLSATTITODEN KLEINER KINDER 
DURCH DIE BEDINGTE AKTIONSMETHODE ZU 
VERANDERN 
(Refeiat) 

Em Versiichwurde gemachl, die offenbaren Gefulilsaktioiicn funfzchn 
klcincr Kinder von acht bis scclisrehn Monaiiten zu vcifindern diiich die 
Methode dcs Bedingens elner Reihenfolgc von Reizcn, die an uiid fur 
sicli ohne inneie biologischc Bedeutung odci inneiea Interesse waren— 
holzeinc Objekte veischiedcnei geometiischei Formen, Faiben iind Muster, 
Vorhange mit vcrschiedcnen Paiben und Mustern 

Mit einer Gruppe von diesen Gegenstanden wiirde der Laiit einer elek- 
tiischen Glocke nssoziiert, welche Reaktionen der Furcht, des Eischreckens 
und Schmerzes hcrvorbrachte Bei einer gleicliartigcn Gruppe Gegenstande 
ivuidcn untci sonst denselben Umstanden ein Spielzeug und einc klcinc 
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Mcloclie as802liert, die Reaktionen der Lust, Ziifriedcnheit und Erleichteriing 
crzeugten Dciduich war es moglich, die Veranderungen des VerhaUens 
festzustcllcn, die scheinbar auf die verglichene assoziierte Gefuhlssituation 
folgte 

Soldi ein Vergleich olFenbart keine Veranderungen dcs Verlialtens, die 
dcr spezifischcn Wirkung der bedingten Reize bilhg zugcschriebcn -werdeti 
koniien Megntiv Veranderung dea Verlialtens, dh Vernndcriing in def 
Richtung dcr Fiircht, dcs Eischreckens oder Unbehagens, fund eben so 
haiidg nach dem Bedingeti zu den Nebenreizen, mit denen niir die ange* 
nchmon Reize assoziiert waren, statt, als zu den Nebenrcircn, mit deiico 
die nnangenehmen Reize nasoziirt waren, und umgekehrt, positiv Yer-* 
nnderung, d,h das Verhallen, welches mit cioem vermehrten Interesse und 
Vergnugen verbiinden war, erschien eben so hnufig bei den Reizen, die mit 
dem Unangenehmen Rciz assoziiert waren, als bei denen, die mit den 
angenehmen Reizen assozuert waren Auf Gnind dieser Bcfiindo IcaniJ 
das Bedingcn nicht als die allgcmeine Brklaiung fur die emotionelle Vei- 
nnderung, die in der fiuhen Kindheit vorkommt, angeschen werden 

Brcgman 



AN ANALYTICAL STUDY OF CHILDREN’S SLEEP* 


Doris Erwin 


Introduction^ 

The child’s mental growth, play activities, diet and health have 
leceived the attention of investigators for some time An equally 
important aspect of the child’s development is that of his sleeping 
liabits. However, the scientific study of sleep, as it is related to the 
needs of the child, has received considerably less attention 

Authorities on the care of infants and children have stressed the 
impoitance of adequate sleep, but the many estimates as to how 
much sleep is necessary for optimum growth and development vary 
greatly in the absence of actual records as to the amount of sleep 
which children really get. Consequently, the relation of such vary* 
mg amounts of sleep as children actually get to health, growth, effi¬ 
ciency in school, and general peisonality development is very largely 
a matter of opinion. 

This study was undertaken with the hope of making some contri« 
bution to tliese impoitant considerations of sleep. Information has 
been sought to determine how much sleep children from two months 
to fourteen years of age were getting; how this was distributed dur¬ 
ing the twenty-four hours; and what factors might have an influ¬ 
ence on the amount of sleep which childien had The following 
questions are often raised, and, within the limits of this study, an 
answer was sought for each of them. 

1. Do children actually have as much sleep as is advocated? 

2 Are there any sex differences? 

3. Do children sleep longer during one season than another? 

4. Do children from vauous socio-economic levels show any con¬ 
sistent differences in the amount of sleep? 

5. What influence do the immediate surroundings have on the 
length of sleep? 

'^Accepted for publication by Carl Murchison of the ISditorial Board, and 
received in the Editorial OfHce, January 22, 1934 

The writer wishes to express hei appreciation to Dr T F Vance, De¬ 
partment of Psychology, and Department of Child Development, Iowa State 
College, under whose direction the problem was undertaken, and to Dr H 
y Gaskill, Department of Psychology, Iowa State College, for hts help in 
the statistical aspects of the problem 
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6. Is there any correlation between sleep and intelligence, be¬ 
tween sleep and school average, and between sleep and an introvert- 
extravert scored 

pREvioiTS Studies 

Much of the current literature on the experimental studies of 
sleep has been concerned with* (I) the deprivation of sleep over 
long and shoit periods of time, and (2) activities dunng sleep Most 
of these studies have been concerned with adults 

Probably the most extensive investigation of the sleeping habits 
of young children is that of Foster, Goodenough and Anderson (9). 
Data regarding the amount of sleep of 1186 childien from one month 
to seven years and eleven months of age were obtained bv means of 
a return post cniJ questionnaire sent to mothers in the state of 
Minnesota Chant and Blatz (6) obtained information concerning 
the sleeping habits of children from one to eleven years of age from 
observation in tlie nursery school and from records kept by the 
mothers. The records of seventy-eight children attending the Merrill- 
Palmer scliool wcie analyzed by Flemming (8) in her study of the 
sleeping habits of preschool childien. Sherman (17) investigated 
“some factors which inducnce the character and duration of the after¬ 
noon sleep of young children,” while Osburn (13) investigated “the 
origin and evolution of sleep, with the subsequent development of 
sleep habits” The postures duiing sleep preferred by children in a 
nursery school were obseived by Boynton and Goodenough (3) 
Staples (19) studied some of the factors influencing the afternoon 
sleep of young children, while White (23) was concerned with some 
factors affecting the night sleep of children. Shinn (18) compared 
the sleeping habits of two groups of preschool children, one in 
Hawaii and one on the mainland. The effect of daylight saving 
time upon the sleep of young children was investigated by Reese (15) 
The most extensive study of the sleep of school childien is that 
of Terman and Hocking (21) who obtained lecords for 2692 chil¬ 
dren six to twenty years of age who were living in the western pait 
of the United States These records were collected by the tcacheis in 
the schools. 

At least three ma}or investigations of the sleep of school chil¬ 
dren have been c.'irried on abroad. Beinhard (1) obtained data fiom 
6551 German children ranging in age from six to fouitcen years. 
RavenhiU’s (14) study included 6180 English child len of cone- 
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spending ages Hayashi (10) obtained sleep records for 5558 school 
children of six to twenty years of age from nine cities in different 
geogiaphical .areas of Japan. 

Method 

For studying the sleep of children, in any extended way, there 
seems to be no substitute for the systematic rccoid on a carefully 
prepared form for a definite period of time For such a method 
to have high leliability caiefiil attention should be given to the 
Tccoid form, the keeping of the record and the selection of the 
children. 

The Record Form 

Much thought was given to devising a record foim which would 
include the information desiiecl but which requued a minimum 
amount of time and effoit on the part of tliose keeping the records 
It was felt that the suiioundings in the home as well as the health 
of the child would have an influence on the amount of sleep A 
preliminary form contained the same mateiial as that of the final 
foim but two sheets were needed foi each day’s record This form 
was later revised and condensed to two pages for the entire week 
in order that the keeping of the record would be facilitated for the 
mother 

Keeping the Record 

To insure the greatest reliability in a study of this kind the 
investigator heiself or trained assistants should have gone into the 
homes of the children selected for this study to remain there until 
a complete recoid had been made for the stated period of observa¬ 
tion Such a program while conducive to gicater accuracy would, 
without tile expcndituie of much time and money, seiiously restrict 
the numbci of cases. 

The investigator has consequently depended upon the mother of 
the child or, in some instances, a mother substitute to keep the 
record. 

It was felt that the records would be more accurate if the co¬ 
operation of the mothers was enlisted through a personal interview, 
explaining the puipose of the investigation and the method to be 
used m keeping the record The Dcpaitment of Psychology at 
Iowa State College olTeied the service of its students in Child 
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Psychology for these interviews Foi the most part each student 
visited three mothers The investigator had similar in tei views with 
the nursery school families and with eight other mothers 

At the time of the first visit, the cooperation of the mother was 
sought and the first page of the record, dealing with the health of 
the child and the physical conditions of the home, was filled out 
by tile student. During this same visit the student was instiucted 
to explain to the mother each step in the keeping of tlie rccoicl. 

A week later the student again called at the home foi the lecoid 
She was instructed to icad the recoid before leaving to sccuie in' 
foimatiQti concerning iircgulatlties which might appeal. 

In so far as possible, the lecords were all taken duiing the same 
week and at intervals of approximately three months beginning 
July 14, November 2, Fcbruaiv 1 and May 3. In the case of the 
children who had their naps at the nursery school, the lecord was 
kept by the teachci and was then transfciicd to the home lecord 
at tlie end of the week 

In addition to the data appearing on the records, the scliool avei« 
age was secuied fiom the oflRce of the Supciintendcnt of Schools 
and the intelligence quotient* fiom the files of the Department of 
Psvchologv for the childicn who were in school. The intelligence 
quotient and the introveit-extrovcit scoie on the Marston Rating 
Scale (12) were secured from the nursciy school files for the chiU 
dren who weie in attendance at that place Because it was not 
obtainable, this infoimation had to be omitted foi the childicn 
below five years of age who were not in nuisery school 

Each record was reviewed carefully by the investigator to cor¬ 
rect criors 01 discrepancies which might have been made in refolding 
the total number of houis and minutes of sleep each day At the 
same time, the hours and minutes wcie reduced to minutes, m oider 
that the material might be treated statistically more readily. For 
convenience in punching the Hollerith cards the totals in each case 
were reduced to units of ten. Foi example, eleven hours and twenty- 
seven minutes were recoided as six hundred and eiglity minutes 
rathci than six hundred and eighty-seven minutes 

®Nnmca testa 

Meinll-Pdlmcr Kulilmann Andciaon 

Detroit Kindergaitcn Stnnford Binct 
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Selection of Children 

The names, ages, and addiesscs of all children below fourteen 
yeais of age who were living in ihe fourth ward of Ames, Iowa, 
were secured from the school cnumciation. This section of the city 
was chosen as it is the most accessible to the students who were 
cooperating in the collection of the data This list of names was 
further augmented by the nursery school loll at Iowa State College, 
together with the brothers and sisters of these children This lather 
extensive list formed a basis foi the selection of the childicn 

Even though no attempt was made to secure lecords from a 
selected group of childien the fact must be home in mind that the 
fourtli waid of Ames is made up primarily of families wlio are 
connected with tlic college, so that the gioup was more oi less 
selected. 

In families of more than four childicn tlic mother ^va8 asked to 
keep only three lecords, as it was thought that inaccuiacies would 
be more prevalent if a larger number were kept by one pcison 
Obviously, the amount of detailed information which was given 
on each iccord was too laigc to make it possible for all points to 
be considered in this study Several of those which were of par¬ 
ticular interest to the waters were decided upon ns being the more 
usable at the present time Howcvei, a further study is planned 
to take into account those points which are of necessity omitted here 
Approximately 1025 names weie taken fiom the school enumera¬ 
tion and the nursery school roll A iccord was deslied for each 
of these childien, but in the interview with the motheis it was 
found that some of them would not be able to cooperate For this 
reason a fewer number of recoids than this were distributed. The 
sleep recoids for 681 childien were letunied, but of this number 
thirty-seven were not used because of apparent gross maccuiacics 
or stereotyped answeis This left 644 records to be used in the 
study. The hist gioup of rccoiils which was kept in the summer 
quarter was for the nursery school children The largest number 

of lecords was kept during the fall quarter, with each of the suc¬ 
ceeding quaiteis sliowing a piogressive decrease 

It was desiied to have records on the same child for each quarter 
However, in manv cases this was impossible as illness in the liome, 
absence from the city, or otheiwise unforeseen situations arose which 
made it unwise to keep a record at the designated time. Moving 
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from the city, outside work of the mother, illness in the family, 
and n geneial lack of interest and unwillingness to cooperate ac¬ 
count primarily foi the absence of rccoids in the remaining cases 

Results 

The distribution according to age, sex and quarter is given in 
Table 1 A class interval of six months is used foi the ages through 
fifty-nine months; an interval of twelve months is used from sixty 
months to fourteen years. The population for the fiist year is less 
than that for other ages because of the fact that children of one 
year and less were not included in the school enumeration. The 
total number of records for each of the sexes is almost equal, there 
being ft slightly gicater number of records for girls 

In Table 2 is a tabulation of the records for the mean total sleep 
according to age, sex, and quarter® This table includes the mean 
times for total sleep, together with the upper and lower limits for 
each sex and for the sexes combined. From this table, considering 
totals, It IS apparent that the girls slept slightly longci than the boys. 
This IS most apparent between the ages of 30 months and 120 months 
For example, from the 36-41-month age group for the fall quarter, the 
boys slept 12 houis 16 minutes and the girls slept 12 hours 59 minutes 
Again in the 42-47-inonth age level during the spiing quarter the 
boys slept 12 hours 7 minutes while the girls slept 12 hours 45 min¬ 
utes. These difteiences, though slight, show a trend toward longer 
sleep for the girls Foster, Goodenough and Anderson (9), Chant 
and Blatz (6), and Flemming (8) found only slight sex differences 
while Hayashi (10) reported that Japanese boys slept longer than 
girls ■* 

Table 2 also shows seasonal differences in amounts of sleep. Up 
to sixty months the tendency is toward more sleep in the winter and 
spring quartets with the opposite tendency during the fall and sum¬ 
mer, in which there are consistent decreases. For example, in the 
30-35-month age gioup for the sexes combined the mean sleep for 
the winter quarter is 12 hours 49 minutes and for the spring quar- 

*The nursery school at Iowa State College operates on the “quarter plan,” 
coordinated with opening and closing dales for the collego quaiters 

*No figures are given in the abstract of Hayashi’s (10) paper, it is merely 
stated that “The average sleeping hours of girls under 15 ycara are 
shorter than those of boys by 20 minutes” 



TABLE 1 

Distribution of Cases on Basis of Ace, Set, and Quarter 
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ter is 12 hours 28 minutes, while the figures for the fall and sum¬ 
mer quarters aie 12 hours 0 minutes, and 12 hours 11 minutes 
lespectively. From 60 months through the fourteenth year the fall 
and winter quarters show the greater amounts of sleep and the 
spring and summer quarters the lesser amounts.'* This is true for 
each sex, as well as for the sexes combined. Tlie figures for the age 
range for 84-95 months are 10 hours 56 minutes for the fall and 11 
hours 9 minutes for the winter., and 10 hours 45 minutes foi the 
spring and 10 hours 38 minutes for the summer. These figures 
are for the sexes combined. This is in accordance with Hayashfs 
findings. 

Table 3 gives the mean day sleep according to age, sex, and quar¬ 
ter In examining the tabic for day sleep it is apparent that the dis¬ 
tribution for the first 30 months is so scattered that it is difficult to 
draw definite conclusions. The boys have more day sleep than the 
girls from the 30-60 month. To illustrate, in the spring quarter 
for the 36-41-month age level the day sleep for boys is 1 hour 31 
minutes as compared with I hour 27 minutes for the girls. Again 
in the fall quarter for the 48-53 month age level the figures for the 
boys are 1 hour 16 minutes while those for the girls arc 46 minutes 
No definite trends appear m the age levels above 60 months as day 
sleep was not in the daily schedule in most instances by this time. 

The figures for night sleep according to age, sex and quarter arc 
given in Table 4 Here the figures foi the girls are higher than those 
for the boys. For example in the fall quarter, in the 36-41-month 
age level the girls slept 11 hours 22 minutes and the boys 10 hours 
48 minutes Again in the wintci quarter, 24-29-month age level 
the figures for the girls are II hours 1 minute and for the boys 
10 hours 57 minutes. This table also shows the supenoiity of the 
winter and fall quarters over the spring and summer quarters, as 
regards niglit sleep. 

When the table for total sleep (Tabic 5) is referred to it is seen 
that the winter and fall quarters show the greatei amounts of sleep. 
FIcnee it appears that night sleep is enough greater in these quarters 
to overcome the lesser amounts of day sleep and so to make the total 
day and night sleep for these quarters the larger. 

“Dr Samuel Renshaw, presenting a papei nt the 1931 meeting of the 
American Psychological Association, reported that children of all ages 
sleep better in winter than m summer. 
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TABLE 3 


Mean Day Sleep 


Sex 

Summer 

Fi Mean 

Fr 

Fall 

Mean 

Winter 

Fi Mean 

Spring 

Fi Mean 

Boyi 

0 


1 

5 44 

0 


1 

6 19 

Girls 

0 


0 


1 

3 36 

1 

3 39 

Both 

0 


1 

5 44 

1 

3 36 

2 

4 58 

Boys 

2 

2 21 

5 

2 31 

0 


1 

3 08 

Girls 

1 

3 SI 

3 

2 04 

2 

2 33 

0 


lioth 

3 

2 51 

8 

2 21 

2 

2 33 

1 

3 08 

Boys 

0 


6 

1 so 

2 

1 46 

2 

2 47 

Girls 

3 

1 38 

5 

2 30 

4 

2 03 

I 

2 SI 

Bocli 

3 

1 38 

11 

2 08 

6 

1 57 

3 

2 49 

Boys 

0 


S 

2.00 

3 

2 03 

0 


Gills 

1 

1 57 

9 

2 11 

4 

1 50 

2 

2 04 

Both 

1 

1 57 

17 

2 07 

7 

1 56 

2 

2 04 

Boys 

3 

1 45 

8 

1 42 

9 

1 33 

4 

2 18 

Girls 

1 

2 02 

8 

1 38 

6 

1 33 

4 

1 52 

Both 

4 

1 50 

16 

1 40 

15 

1 32 

8 

2 05 

Boys 

6 

1 40 

7 

1 19 

4 

1-58 

4 

1 29 

Girls 

S 

1 36 

6 

0 S9 

5 

1 39 

2 

2 01 

Both 

u 

1 38 

13 

1 08 

9 

1.49 

C 

1 40 

Boys 

1 

2 16 

10 

1 28 

8 

1 04 

5 

1 31 

Girls 

3 

2 02 

10 

1 37 

6 

1 32 

S 

1 27 

Both 

4 

2 06 

20 

1.32 

14 

1 17 

10 

1 29 

Boys 

4 

0.58 

7 

i 19 

1 

1 09 

4 

1 46 

Girls 

3 

1 30 

8 

0 49 

6 

0,55 

3 

1 50 

Both 

7 

1 12 

IS 

1'02 

7 

0 57 

7 

1 47 

Boys 

2 

1 16 

8 

1 07 

5 

1 06 

3 

1 21 

Gii Is 

2 

0,46 

7 

0-56 

10 

0 33 

7 

1.19 

Both 

4 

1 01 

15 

1 02 

15 

0 44 

10 

1 20 

Boys 

4 

1 10 

5 

1 09 

6 

1 19 

4 


Girh 

3 

1 02 

7 

0 19 

5 

0 40 

3 


Both 

7 

1 07 

12 

0 44 

21 

1 01 

7 


Boys 

0 


12 

0 35 

8 

0 21 

4 

0 36 

Girls 

2 

0 34 

11 

0 11 

7 

0 26 

5 

0 31 

Both 

2 

0 34 

23 

0 24 

15 

0 22 

9 

0 33 

Boys 

0 


12 

0 09 

0 


6 

0 16 

Girls 

0 


g 

0 03 

0 


0 


Both 

0 


20 

0*06 

0 


6 

0 16 

Boys 

0 


0 


3 

0 04 

0 


Girls 

0 


11 

0 02 

0 


0 


Both 

0 


11 

0 02 

3 

0 04 

0 
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TABLE 3 {covUniud) 


Age in 
months 

Sex 

Summer 

Fr Mean 

Fr 

Fall 

Mean 

Winter 

Fr Mean 

Spring 

Fr Mean 


Boys 

0 


0 


0 


0 


96-107 

Girl<i 

0 


0 


0 


3 

0 03 


Both 

0 


0 


0 


3 

0 03 


Boys 

0 


0 


0 


0 


108-119 

Girls 

0 


12 

0 01 

7 

0 03 

0 



Both 

0 


12 

0 01 

7 

0 03 

0 



Boys 

2 

0 31 

0 


0 


0 


120-131 

Gills 

1 

0,07 

0 


0 


0 



Both 

3 

0'23 

0 


0 


0 



Boys 

0 


0 


0 


0 


132-143 

Girls 

1 

0 57 

11 

0 02 

0 


0 



Both 

1 

0 57 

11 

0.02 

0 


0 



Boys 

0 


Q 


7 

0 01 

0 


144-155 

Girls 

0 


0 


0 


0 



Both 

0 


0 


7 

0 01 

0 



Boys 

0 


0 


0 


0 


156-16? 

Girls 

0 


0 


0 


0 



Both 

0 


0 


0 


0 



TABLE 4 

Mean Night Sleep 

Age in 
months 

Sex 

Summer 

Fr Mean 

Fr 

FnB 

Mean 

Winter 

Fr Mean 

Spring 

Fr Mean 


Boys 





0 


1 

11'03 

0-5 

Girls 





1 


1 

13 40 






12 16 

1 

15 00 

2 

12 22 


MIH 

2 

12.25 


1145 

0 


1 

10'16 

6-11 

Girls 

1 

10*13 


11 09 

2 

12*14 




Both 

3 

11 *41 

8 

11 31 

2 

12 14 

1 

10 16 



0 


6 

11 21 

2 

11 03 

2 

12 34 

12-17 

Girls 

3 

11 11 

5 

11 28 

4 

11 16 

1 

11 34 



3 


11 

11 26 

6 

11 11 

3 

12*1+ 





8 

11 12 

3 

n 44 



18-23 

Girls 

1 

11 03 

9 


4 

11 41 

2 

■nMl 


Both 

1 

11'03 

17 

11 06 

7 

11 43 

2 

10 28 



3 

11 01 

8 


9 


4 

n 05 

24-29 

Girls 

1 


8 

11 06 

b 

11.01 

4 

10,24 


Both 

4 


16 

10 48 

IS 

10 59 

8 

10 4+ 
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TABLE 4 {continued) 


Age m 
months 

Sex 

Summer 

Fr Mean 

Fr 

Fall 

Mean 

'Wintei 

Fr Mean 

Spring 

Fr Mean 


Boys 

6 

10 45 

7 

10 45 

4 

10 49 

4 

10 41 

30-35 

Girls 

5 

10 19 

6 

10 57 

S 

IMl 

2 

11 01 


Both 

11 

10.33 

13 

10 51 

9 

11 00 

6 

10 48 


Boys 

1 

10 05 

10 

10*48 

8 

10 54 

5 

11 11 

36-41 

Girls 

3 

10 52 

10 

11.22 

6 

10 54 

5 

10 31 


Both 

4 

10 41 

20 

11 05 

14 

10 54 

10 

10 51 


Boys 

4 

10 10 

7 

10 32 

1 

10 36 

4 

10 21 

42-47 

Girls 

3 

10 09 

8 

10 42 

6 

11 01 

3 

10 55 


Both 

7 

10 10 

IS 

10 37 

7 

10 53 

7 

10 38 


Boys 

2 

10 16 

9 

10 30 

5 

10 37 

3 

10 34 

48-53 

Guls 

2 

10'37 

7 

11 05 

10 

11 01 

7 

10 56 


Both 

4 

10 27 

16 

10 15 

15 

10 S3 

10 

10 SO 


Boys 

4 

10 17 

9 

11 01 

7 

10 28 

4 

10 05 

54-59 

Girls 

3 

10 25 

8 

11 23 

5 

11 25 

3 

10 57 


Both 

7 

10 20 

17 

11 12 

12 

10 53 

7 

10 31 


Boys 

0 


12 

10 50 

8 

11 02 

4 

10 38 

60-71 

Girls 

2 

11 09 

11 

11 13 

7 

11.11 

5 

11 09 


Both 

2 

11 09 

23 

11 02 

15 

11 06 

9 

10 S3 


Boys 

1 

11 00 

12 

10 55 

11 

10 39 

6 

10 23 

72-83 

Girls 

2 

10 59 

8 

10 47 

9 

11 04 

2 

11 05 


Both 

3 

10 59 

20 

10 52 

20 

10 SI- 

8 

10 34 


Boys 

2 

10 51 

13 

10.49 

3 

10 49 

1 

10 11 

84-95 

Girls 

4 

10 31 

12 

11 01 

3 

11 24 

1 

11 20 


Both 

6 

10 n 

2S 

10 55 

6 

11 06 

2 

10 45 


Boys 

3 

10 29 

9 

10 34 

9 

10 30 

2 

10 38 

96-107 

Girls 

0 


8 

10*43 

9 

11 17 

3 

10 19 


Both 

3 

10 29 

17 

10 38 

18 

10 54 

5 

10 29 


Boys 

0 


10 

10 37 

3 

10.29 

0 


108-119 

Girls 

0 


12 

10 36 

7 

10 47 

3 

10 26 


Both 

0 


22 

10*37 

10 

10 44 

3 

10,26 


Boys 

2 

9 31 

7 

10 13 

5 

10,55 

0 


120-131 

Gills 

1 

10 20 

9 

10 10 

9 

10 31 

7 

10 22 


Both 

3 

9 47 

16 

10 11 

14 

10 40 

7 

10 22 


Boys 

1 

9 56 

7 

10*11 

2 

9 58 

1 

9 44 

132-143 

Girls 

1 

10 19 

11 

10 06 

5 

10 22 

1 

9 40 


Both 

2 

10 05 

18 

10 10 

7 

10 15 

2 

9 42 


Boys 

1 

8 52 

8 

10 02 

7 

10 01 

1 

10 47 

144-155 

Girls 

0 


6 

10 02 

3 

10 06 

I 

9 51 


Both 

1 

8 52 

14 

10 02 

10 

10 03 

2 

10 19 


Boys 

0 


4 

9 10 

1 

9 27 

0 


156-163 

Girls 

1 

9 0+ 

2 

9 26 

1 

9 20 

0 



Both 

1 

9 04 

6 

9 16 

2 

9.24 

0 
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TABLE 5 
Meam Total Sleep 


Age in 
months 

Sex 

Summer 

Fr Mean 

Fr 

Fall 

Mean 

Winter 

Fi Mean 

Si>ring 

Fr. Mean 


Boys 

0 


1 

18 00 

0 


1 

16' 

59 

0-5 

Girls 

0 


0 


1 

18 36 

1 

17 

19 


Both 

0 


1 

18 00 

1 

18.36 

2 

17 

09 


Boys 

2 

14 A6 

5 

14 16 

0 


1 

13 

:24 

6-11 

Girls 

1 

14,04 

3 

13 13 

2 

14 47 

0 




Both 

3 

14 32 

8 

13 52 

2 

14 47 

1 

13 

24 


Boys 

0 


6 

13 11 

2 

12 49 

2 

15 

21 

12-17 

Girls 

3 

12 49 

5 

13 *58 

4 

13 17 

1 

14 

25 


Both 

3 

12 49 

11 

13 32 

6 

13 08 

3 

15 

03 


Boys 

0 


8 

13 12 

3 

13 47 

0 



18-23 

Girls 

1 

13 00 

9 

13 11 

4 

13 31 

2 

12 

32 


Both 

1 

13 00 

17 

13 11 

7 

13 39 

2 

12 

32 


Boys 

3 

12 16 

8 

12*13 

9 

12 30 

4 

13 

•23 

24-29 

Girls 

1 

12 25 

8 

12 44 

6 

12 33 

4 

12 

•16 


Both 

4 

12'41 

16 

12.28 

IS 

12 31 

3 

12 

,49 


Boys 

6 

12 25 

7 

12 04 

4 

12 47 

4 

12 

'10 

30-35 

Girls 

S 

11.55 

6 

11 56 

5 

12'50 

2 

13 

02 


Both 

11 

12 11 

13 

12 00 

9 

12 49 

6 

12 

28 


Boys 

1 

12 21 

10 

12 16 

3 

ll'SS 

5 

12 

42 

36-41 

Girls 

3 

12 55 

10 

12.59 

6 

12 26 

5 

11 

58 


Both 

4 

12 47 

20 

12 38 

14 

12 11 

10 

12 

,20 


Boys 

4 

11 08 

7 

11 51 

I 

11 53 

4 

12 

07 

42-47 

Girls 

3 

11 39 

8 

11 31 

6 

12 01 

3 

12 

43 


Both 

7 

U 22 

15 

11 40 

7 

12 00 

7 

12 

23 


Boys 

2 

11*32 

9 

11 29 

5 

11'42 

3 

11 

,56 

48-53 

Gills 

2 

11 23 

7 

12 01 

10 

11 34 

7 

12 

15 


Both 

4 

11 28 

16 

11 42 

15 

11 37 

10 

12 

,10 


Boys 

4 

11*27 

9 

11 39 

7 

U 37 

4 

11 

06 

54-59 

Girls 

3 

11*27 

8 

11 40 

5 

12 05 

3 

11 

58 


Both 

7 

n 27 

17 

11 39 

32 

11 49 

7 

31 

32 


Boys 

0 


12 

11 25 

8 

11 20 

4 

11 

14 

60-71 

Girls 

2 

11 43 

11 

11 24 

7 

11 37 

5 

11 

40 


Both 

2 

11 43 

23 

11 24 

15 

11 26 

9 

11 

28 


Boys 

1 

11 00 

12 

11 04 

11 

10 39 

6 

10 

39 

72-83 

Girls 

2 

10 59 

8 

10 50 

9 

11 04 

2 

11 

05 


Both 

3 

10 59 

20 

10 59 

20 

10'54 

8 

10 

46 


Boys 

2 

10 51 

13 

10 49 

3 

10 53 

1 

10 

11 

84-95 

Girls 

4 

10 31 

12 

11 03 

3 

11 24 

1 

II 

■JO 


both 

6 

10 38 

25 

10 56 

6 

11'09 

2 

10 

45 
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TABLE 5 {^continued) 


Age in 
months 

Sex 

Slimmer 

Fr Mean 

Fr 

Fall 

Mean 

Winter 

Fr Mean 

Spring 

Fr Mean 


Boys 

3 

10,29 

9 

10 34 

9 

10 30 

2 

10 38 

96-107 

Girls 

0 


S 

10 '43 

9 

1M7 

3 

10 22 


Both 

3 

10 29 

17 

10 38 

18 

10 54 

5 

10 29 


Boys 

0 


10 

10 37 

3 

10 29 

0 


108-119 

Girls 

0 


12 

10 37 

7 

10 50 

3 

10 26 


Both 

0 


22 

10 37 

10 

10 H 

3 

10 26 


Boys 

2 

10 02 

7 

10 13 

5 

10 55 

0 


120-131 

Girls 

1 

10 27 

9 

10 10 

9 

10 31 

7 

10 22 


Both 

3 

10 10 

16 

IQ ll 

14 

10 40 

7 

10 22 


Boys 

1 

9 56 

7 

10 11 

2 

9 58 

1 

9 4+ 

132-143 

Gills 

1 

11 16 

n 

10 08 

S 

10 22 

1 

9 40 


Both 

2 

10 35 

18 

10 10 

7 

10 IS 

2 

9 42 


Boys 

1 

8*52 

8 

10 02 

7 

10 02 

1 

10 47 

144-155 

Girls 

0 


6 

10-02 

3 

10 06 

1 

10 31 


Both 

1 

a 52 

14 

10 02 

10 

10 03 

2 

10 39 


Boys 

0 


4 

9 10 

1 

9 27 

0 


156-168 

Girls 

1 

9 04 

2 

9 26 

1 

9 20 

0 



Both 

1 

9 04 

6 

9 16 

2 

9 24 

0 



Table 6 gives the argument in terms of age, and table entries are 
by socio-economic status of parents The occupational gioups arc 
an adaptation of the U S. Census report classification (20) The 
adapt«Uion was necessary to prevent an undue propoition of cases 
from falling in one or two occupational groups. 

Fifty-three per cent of the rccoids fall in gioup 0 which is com¬ 
posed of fathers who were instructors in the college, members of 
the experiment Station staff or woikmg for degrees. The next group, 
comprising 6% of the total number of records included the childien 
from the families of doctors, lawyers, ministeis and dentists. Busi¬ 
ness executives, manageis, ovvneis of businesses make up group 2, 
which IS 8% of the total number. The other groups with the per¬ 
centage of the total number of recoids which they represent are as 
follows. group 3—bank clerks, expert accountants, bookkeepers, 6% ; 
group 4—salesmen and insurance agents, 5%, group 5—filling sta¬ 
tion attendants and store clerks, 1%, group 6—skilled laborers, 14%; 
group 7—unskilled laborers, 5%, group 8—retired farmers, 1%; 
group 9—unclassified, 1%. 
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From Table 6 it is apparent that there is a trend towaid a direct 
lelationship between total sleep and socio-economic status To illus¬ 
trate, m the 54-59-month age level the mean total sleep is as fol¬ 
lows' group 0, 11 hours 49 minutes, group 1, 11 houis 55 minutes, 
group 2, 11 hours 31 minutes, group 3, 11 houis 13 minutes, group 
4, 11 hours 20 minutes, group 5, no records, group 6, 10 hours 55 
minutes, groups 7, 8, 9, no recoids Again in the 96-107-month 
age level tlie mean total sleep is as follows: group 0, 10 hours 51 
minutes; group 1, no records; group 2, 10 hours 34 minutes, group 
3, no records, group 4, 10 hours 13 minutes, group 5, 11 hours 20 
minutes, group 6, 10 hours 31 minutes, group 7, 10 hours 44 min¬ 
utes, group 8, 10 hours 30 minutes, group 9, no records 

Table 7 gives the mean total sleep according to age, sex and the 
piesence of otheis m the room The upper and lower limits arc also 
included m this table. In examining this table it is apparent that 
for the younger age levels the mean total sleep is the highest when 
the children slept in a room with other childien The mean total 
slee]5 IS next highest for children sleeping in rooms by themselves, 
lowest when sleeping in a room with adults. For example, in the 
36-41-month age level the mean total sleep foi children sleeping m 
a room with children is 12 hours and 38 minutes; in a room by 
themselves, 12 hours 36 minutes, and in a room with adults, 12 
hours and 21 minutes In the higher age levels a separate sleeping 
room seems to be conducive to longer sleep. For instance, in the 
132-143-month age level the mean total sleep foi childien sleeping 
in a room by themselves is 10 hours 31 minutes as compared with 
10 hours 17 minutes when m a toom with other children and 9 hours 
53 minutes when in a room with adults 

Table 8, Section A, gives the correlations for the nurscrv school 
children for age, total day sleep, introvert-extrovert score, intelligence 
quotient and total sleep The correlation of —.39'^ between age 
and total clay sleep indicates that as the children grow older the 
amount of clay sleep decieases quite significantly, which of course is 
, to be expected The correlation increases to —.46 when the nap 
IS added to the night sleep The correlation of 61 between total 

“From Fiahei's taldc of "Significant Values" adapted by Snedecor (22) 
correlation values above 21 are significant; and values above 27 are highly 
significant 

These figures are for 9S records 



Room by self Room •nriiJi adults Room -with cSuldTeo 

Upper Lower Upper Lower Upper Lower 

Se'c Fr Mean limit limit Fr Mean limit limit Fr Mean limit limit 
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TABLE 8 
Section A 

CORUtLATlONS FOR NURSERY SCHOOL CHILDREN 



Introvert- 




Total 

Extrovert 

IQ 

Total 


day sleep 

score 


sleep 


Age —39 

.11 

43 

— 

46 

Total day sleep 

— 07 

— IS 


61 

Introvert- 
Extrovert score 


—.10 


10 

IQ. 

95 records 




26 


TABLE 8 
Section B 




CORRBLAnONS FOR GRADE SCHOOL CHILDREN 




School 


Total 



average 

IQ 

sleep 


Age 

03 

-03 

— 50 


School average 


27 

06 


IQ 

244 records 



02 



TABLE 8 
Section C 




Means for Nursiky School Children 




Means 


S D 


Age in months 

Total minntes day 

4174 


11 51 


sleep per week 
Introvert- 

578 11 


225.64 


Extrovert score 

66 42 


16 10 


IQ 

114 $9 


IS 45 


Total minutes sleep night 




and day per week 

5113 26 


320 32 



TABLE 8 
Section D 




Means for Grade School Children 




Means 


S D 


Age in months 

99 74 


25 08 


School average 

88 76 


413 


IQ 

111.33 


11 68 


Total minutes sleep night 




and day per week 

4545 86 


323 65 
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dav sleep and total sleep shows that daj' sleep ineic.iscs as night 
sleep incieascs Of coiiise day sleep is included m total sleep, so that 
It contributes to the conelation value as being self-coiielatcd This, 
liowever, does not detiact fiom the significance of the coiielation 
The conelation of .43 between IQ and age seems lathei astonishing 
at fiist but may be explained on the basis that while at niuseiv school 
the I Q of the cliildien incie.ises with successive testings and as the 
cliildien inciease in age Development ilunng <ittend<incc .it the 
nuiseiy scliool is piopoitionally quite lapid because of the age langes 
involved Fioni the conelation of —-26 between IQ and s-leep 
It IS apparent that the moic intelligent chilclien sleep less This is 
in accordance with Wlute’s (23) findings 

The otlici coiiclations aie not significant 'Thcic is a lack of 
lelationship between age and introvcit*c\tiovcxt scoie, between 
total day sleep and intiovcit-cxtiovcit scoie, between total dav sleep 
and TQ, between introvcit-cxtioveit scoic and IQ, anti between 
iiitiovcit-extioveit scoie and total sleep The multiple correlation 

IS 66. 

Table 8, Section H, gives the conelatums foi the school cliildien 
'I'lie conelation of —50“^ between age and total sleep indicates 
tliat as ttic cliildien grow olclei they sleep less School age coirelates 
27 with I Q No significant iclationship appeals heti\’ecn school 
aveiagc and total sleep noi between I Q and total sleep Tlic mul¬ 
tiple conelation is 51 

The means foi the nmseiv school childicn foi age, intioveit- 
extioveit scoie, IQ, total day sleep and total sleep aie given in 
Table 8, Section C It appeals that the gioup was supcnoi in 
intelligence and somewhat moic cxtiovcitcd than intioveitcd 

In Table 8, Section D, are given the means foi the school childicn 
loi age, school aveiagc, I Q and total sleep This gioup also gives 
evidence of supenonty in intelligence with a school avciage that like¬ 
wise iiiiis high 

Figure 1 gives a summary of the icsults of this studv as compaied 
with the findings of olhci investigatois The figuics fiom this studj 
closely approximate the data of Fostei, Goodcnoiigh and Aiideison 

’From Fishei’s talilc of “Significant Values'’ adapted by Sneilccor (22) 
coirclation values above 14 aie signiBcant, and v.Thies above 18 aic highl} 
significant 

These figures are for 244 records 
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6 Chihli eii sleepind in a lOom with otliei chiidien oi hj’ them- 
selvc'. slept longer th.m tUo^c in a room with adults 

7 The niiiserv school tlnldien show a hi^h positive coiielation 
between total clav sleep and total sleep aiul between age and t,Q 
Theie is a siijnilicant nei».itivp coiiclation hetwceii total sleep and 
IQ Theic is no coircl.Uion behvecn total sleep and an intiovert- 
extioveit scoic 

8 Foi tlie Riadc school tliildien tlicie is no eoiielation between 
total sleep and I Q and between total sleep and the scliool .ivei.iKC 

9 Botli gioups show a high negative coiielation between age 
and total sleep. 

An extension of the analysis of oui data piomises fuithei inter¬ 
esting icsults Analysis of othci phases m piobleins of chiltlien’s 
sleep IS now being imdeitaken, and will be pic'cnted picscntlv 

Summary 

IJatn legal ding the h.ihits and amounts of sleep of child icn fioni 
two tiioiiths to fouitccn vcais of age wetc sccuied by means of i 
-Icep lecoid In rlic final analysis 64+ rccouls fiom 40*^ ehildien 
kept for a peiiod of one week beginning July 14, 1910, Novembei 
2, 1930, Febiuniy 1, 1931, and May 3, 1931 wcie used The dat.i 
sveie analysed to detetminc the follotving ticiuls (!) cbildien actu¬ 
ally sleep less than is picsciibcd by medical speciAlists and bv psv- 
chologists, (2) slight sex diftcrcnccs reveal that giils sleep longei 
than boys, (3) night sleep is longest in the fall and wintei , (4) 
cluldicn who sleep iclatively longer dining dav-time sleep lelativcly 
longei tliinng night, (5) thcie is a slight significant iclntionship 
between amount of sleep and socio-economic status, (6) optimum 
sleeping conditions as regaids people in the loom occiu when the 
chdd sleeps ui a lootn with childicn oc by himself, (7) as would he 
expected, tlicic is a high negative coiielation between age and total 
sleep Fuithci .inalysit. of the lecords piomises intciesting additional 
trends. 
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UNE ETUDE ANALYTIQUE DU SOMMEIL DE5 ENTANTS 

(Resume) 

Au moyen do la noeatioit du sommeil faite par les m6res on a obtenu des 
f!onni5es k I'^gard dea habiiudes et Jes quanlitis du sommeil des enfanta 
figds clc tlciix moiB i c|uartorz6 An’s Lcs cfifAnts appnrtcnflicut h dcs 
iamillca dc divers niveaiix aoeio-ecoiioiniques dans une ville d’environ 
10,000 habitants Dans Vanalyse finale on a employe 644 notations de 40D 
cnfanls faites pendant huit jours cn juiHet, novembre, fevner ct mat On 
a nnal^B^ les donndes pour determiner les tendances siiivantes (X) Ics 
enfnnts dorment vraitnent moms de temps que celui ordonne par les medecins 
ap6cialistcs et les psydiologues, (2) lea petites differences dc sexe montrent 
que les fillcs dormeiit plus de temps que les garqons, (S) le sommeil 
pendant la nuit cst le plus long en oiiiomiie et cn hiver, (4) les enfants 
qui dorment relativcinent plus de temps pendant la jouin^e, dorment 
lelativemeiU plus dc temps la nmt, (5) il cxisle une petite rcldtion sig- 
nifiante entre Ifi quaiUttf du sommeil ct l’6tat socio-konomique; (6) les 
mcilleurcs conditions du sommeil sk I’igard des personnes dans la chambre 
se troovent quand I'enfant Hort dans line chambre avci d’nuties enfants ou 
aeul; (7) les enfants de I'ccole matemcHc montrent une correlation ndgntive 
signifiante entre le sommeil total ct Ic Q.I , (8) les enfants dc I’ecole dl6- 
mentairc no montrent miUe corrilation entre le sommeil total et le QI 
ct entre (e sommcii total et le sommeil moyen de t^cole (!>) comme on le 
crolrait, il y a une correlation negative ilevie eniic TAge et le sommeil total 

Erwim 

EINE ANAIYTISCHE UNTERSOCHUNG DES SCHLAFES BEI 
KINDERN 
(Referat) 

Daten iiber die Gewohnheiten und Mcnge des Schinfes bci Kindern von 
2 wej Monnten bn vier^ebn jahren wiirden durch ein Schlafprotokoll eilialten, 
das von den Muttern gefulirt wurde Die Kinder stnmmten ans vcr> 
scliicdciien sozial wirtscliafthchen Scliicliten einer Stadt von ungcfahi lO^OOO 
Eimvohnern In der endgultigen Unteisuchung wurden 64+ Protokolle von 
409 Kindern angc-wamlt, die iibei emen Zeitraum von einer Woche wahrenil 
dcr Monnte von Juli, Nevember, Fcbliiar, und Mai gcfuhrt wurden Die 
Ergebnisse wurden untcrsiicKt, urn die folgeiidcn Nelgimgen zu bestimmen 
(ij Kinder sclilafen tatsachlich weniger nis die Mediziner und Psychologcn 
vofschieiben, (2) kleine Gcschlechtsunterschiedc zeigen, dass Matlchcn 
l.ingor schlafen aJs Knaben, (3) der Naditschlaf jst am langsten im Ilerbst 
und Winter, (4) Kinder, wciche vcrhaltnismassig langer wnhrenri des 
Tages «chlafcn, scblafcn verJiallnissinassig laiiger wahrend dei Nflcht, 
(5) C8 gab ein klemes positives, bcdcutsames VerKaltnis zwischen der Menge 
des Sciilafcs und der sozial-wirtschaftlichen Lage, (6) die gunstigstcn 
Schlafzustanile bezuglich der Menschen im Zimmer finden dann stall, wenn 
das Kind in einem Zimmer mit anderen Kindern odei allein sclilaft, (7) 
Kinderstubenkinder ^eigcn cine bedeutsame ncgatlv Konclntion zwischen 
dem Gesamtschlaf und dem IQ , (8) Schulkinder wejsen keine Korielation 
zwischen dem Gesamtschlaf und zwischen dem Gesamtschlaf und den 
durchschnittlichen Schulzeugnissen auf; (9) wie zu erwarten ist, gab es einc 
hohe negative Korreintion zwischen dem Alter und dem Gesamtsciiinf 


EsWJv 



THE EFFECT OF FASTING ON THE EATING- 
BEHAVIOR OF RATS^ 

Fioiii ihe Psychological Laboratory of Harvard Utitversily 


W A Bousfield and M. FI Elliott 


Hunger, as one of the fundamental sources of iinimal motivation, 
has received a great deal of attention fiom the compaiative psycholo¬ 
gists The hunger-drive has been defined in vaiious ways but 
usually means the complex of organic conditions pioduced in the 
organism by deprivation of food, Basic to the concept of diive 
IS the idea that drive is something which vanes in strength Most 
of the studies of diive have been concerned witli attempts to correlate 
measuiable aspects of behavior with extent of deprivation (in the 
hunger-chivej with cither the length of fast oi the amount of de¬ 
ficiency of the lation). 

One of the evident difficulties in studies of the strength of drive 
arises from the fact that each experimenter is foiccd to select some 
limited phase of the bciiavior and to use the frequency, duration, or 
intensity of tliis particular bit of behavior as a measure of the strength 
of the diive A satisfactoiy account of the stiength of the drive can¬ 
not be given by sucli correlations between extent of deprivation and 
occurrence of isolated pliases of behavior Lcuba (7), in a criticism 
of Walden’s comparisons of the relative sticngtlis of various drives, 
shows the arbitrary nature of some of the measuies which have been 
used and points out the fact that by selecting other measures one may 
obtain entirely different results on the strcngtlis of different drives. 

Each of the fundamental diives probably affects not only the per¬ 
tinent associated reflexes, such as eating and sucking in hunger, but it 
affects the wliole hehavioi of the oiganism Thus Cailson (4) has 
demonstiated an increase in the patellar reflex with hunger. Lang- 
feld (6) and Rogers (9) have presented evidence which suggests 
that sensory acuity is increased with hunger Richter (8), Wada 
(12), and many others have shown the relationship between gioss 
general activity and liunger. From a leview of such evidence one 
IS tempted to conclude that a widespread general facilitation con¬ 
stitutes the very essence of the drive-condition But this conclu'sion 

♦Recommended by Edwin G Boring, accepted for publication by Carl 
Murchison of the Editorial Board, and received in the Editorial Office, 
Januaiy 16, 1934 
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mMSt not be accepted too hastily. Sherrington (10) and othersj 
have shown the close relationship between facilitation and inhibition. 
Facilitation of certain processes often if not always means the inhi¬ 
bition of other processes. Certainly a drive does not affect all 
action-systems equally The determination of the patterns of 
facilitation and inhibition foi each diive is then essential for the 
further understanding of some of the problems of motivation. 

A review of pievioiis studies of the hunger-drive indicates that 
most of the experlmcnteis have selected some aspect of the initial 
restlessness [Woodwoith’s “preparatory reactions” (13)] as an in¬ 
dex of the stiength of diive It follows from this that one very 
important group of reflexes associated with and affected by the 
hunger-diive lias been neglected. With a few exceptions, eg, Bayer 
(1), Bous/ield (2), Skinner (11), the cxperimentcis have not dealt 
with the consuvimatory reflexes. The picsent study approaches the 
geneial subject of the hunger-diivc by selecting for investigation cei- 
tain aspects of the actual eating. More specifically, the procedure 
was planned to determine the effect of various periods of fasting 
• on the rate of eating and on the amount of food eaten. The re¬ 
sults to be reported were obtained from two separate experiments. 

Experiment I 

Five groups of adult Wistar albino rats were used in this experi¬ 
ment. Gioup A comprised 6 males, Gioup B, 5 males, and Groups 
C, D, and E, 6 females each Purina Dog CJiow was used as the 
standard food. All rats were allowed at least three weeks to be¬ 
come adjusted to .a regular spacing of the periods of feeding Evciy 
day at 9*30 am each gioup was removed fiom its home-cage and 
placed in a clean feeding-cage containing a liberal supply of the 
standard food. At 10 30 am. the rats were returned to the home 
cages. Following the specified period of training the food was 
weighed before and after feeding, the diffeience being lecorded as 
the amount consumed by the gioup After at least a week during 
which daily recoids were obtained of the food eaten the first delay 
of hours in the feeding time was introduced, that is, the rats 
were fed fiom 1 p.m to 2 p m. The amount of food eaten by each 
group was determined as before Following the delay the groups 
were placed again on the regular schedule of feeding foi at least a 
full week before another delay was made. In addition to the 3j4- 
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hour delay there were delays of 12, 24, and 48 houis introduced in 
random older Water was available to the animals at all times 
When the animals were returned to the legular schedule of feeding 
after the longci delays it was observed that the amounts of food 
consumed remained relatively low for 2 or 3 days and that a marked 
iiregulanty peisisted for varying intervals of time In some in¬ 
stances a week elapsed before a return to normal. Additional 
delays were not imposed until the amount of food consumed by a 
group had been maintained at the normal level for at least a week 
In the case of the 48-hour delay as many as 17 days weie sometimes 
necessary before anothei delay could be imposed 

The essential data for this experiment are presented m Table 1. 
The figures for the controls (listed undei C) repicsent the aveiage 
daily consumption of food per rat for the 4 days preceding the desig¬ 
nated delay The figures for the delays (listed under D) represent 
the aveiage amount of food per rat for the delayed feeding. The 
trend of these figures is clearer in the ratios D/C which indicate 
the fractional variations from the controls. 

It may be readily observed from the data that n delay in feeding, 
tliat it, a longer fast, is correlated with a dcciease in t))C amount of 
food eaten There is, howcvci, a large variability in the figures and 
the i dative decrease m consumption of food is not uniform The 
writers, at this point, venture the suggestion that the lack of uni¬ 
formity m the deciease which is most marked in the comparative 
values of the figures for the l2-hour delays may be due to the spacing 
of the periods of feeding in relation to the established 24-liour rhythm. 

Experiment II 

The results of the previous experiment give only a rough indi¬ 
cation of the changes in behavior towaids food which are correlated 
witli increase in the period of fasting. In order to obtain moic 
detailed information a technique was devised foi securing continuous 
individual records of the eating lesponses Cylindncally shaped pel¬ 
lets of uniform size, weighing appioximatcly J4 giam each, weie 
made from the standard food These pellets were fed to the animals 
in a device arianged to give step-wise kvmographic records, each step 
representing the removal by the animal of one of the pellets from a 
space at the lower end of a glass tube This space was onlv slightly 
in excess of the length of the pellets, thus allowing the icmoval of 
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TABLE I 

Comparison of the Averacl Amoumts or Food Consumed per Rat in 
Grams) during the Controi. Series of Fsedinos C with the 
Average Amounts Consumed during the Specified 
Delayed Feedings D 


Honrs 

delay 

Group A 
(6 rnts) 

C D D/C 

Group B 
(5 rats) 

G D D/C 

C 

Group C 
(6 r.nts) 

D D/C 


11 7 

127 

1 085 

no 

88 

800 

7,9 

87 

I 101 

‘iVi 

12 3 

lU 

959 

108 

110 

1 019 

84 

73 

869 


10 7 

97 

.907 

86 

88 

1,023 





H 8 

112 

949 

10 9 

9.2 

844 

89 

72 

809 

13 

12 6 

12 S 

992 

114 

93 

360 

94 

8.2 

872 


12.8 

12 2 

953 

12.1 

90 

744 

94 

7.8 

830 


96 

98 

1021 

93 

86 

925 

73 

65 

,890 

2+ 

10 9 

10 2 

936 

10 4 

84 

808 

82 

63 

.768 


II.4 

10 J 

904 

10 3 

76 

.738 

9,0 

67 

744 


131 

10 5 

786 

10 7 

76 

710 

92 

6 3 

635 

48 

11 2 

88 

786 

95 

64 

674 

83 

62 

747 


124 

98 

790 

10.5 

74 

70S 

93 

58 

,624 

Hours 

Group D 

Group E 

Aveiages for 

delay 

(6 rats) 

(6 rats) 

all groups 


C 

D 

D/C 

C 

D 

D/C 

C 

D 

D/C 


88 

87 

989 

93 

87 

935 




3^2 

88 

95 

1 080 

88 

82 

932 





82 

8Q 

976 




96 

94 

975 


98 

80 

816 

99 

83 

838 




12 

lOS 

8 5 

810 

101 

85 

.842 





102 

7S 

.765 

10 6 

82 

774 

107 

91 

847 


85 

78 

.918 

84 

80 

952 




2+ 

90 

7.8 

.867 

85 

80 

.941 





93 

7? 

,774 

97 

7.2 

742 

93 

80 

862 


95 

82 

863 

10 4 

7.5 

721 




48 

88 

70 

795 

89 

63 

708 





100 

77 

.770 

92 

7.2 

783 

101 

7.S 

743 
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but one piece of food at a time The movement of the descending 
column of food was tiansmitted to the wilting level of the kymo¬ 
graph by a simple mechanical system involving a weight and reducing 
pulleys. In this way highly uniform eating-curvcs weie obtained 
fiom about 4- out of every 5 rats used Only those animals were 
discarded which developed the habit of stoiing up food, i.e., of re¬ 
moving a second pellet before tlie fiist had been consumed. During 
the period of eating in the apparatus the rats occupied individual 
cages each of which contained a separate feeding unit and a supply of 
water. 

A group of seven rats was selected fiom those used in the previous 
experiment. These animals were continued on the same schedule 
of daily feeding The procedure involved first the obtaining of 
control records, for which the animals were simply placed in the 
recording apparatus instead of being icmovcd to tlie common cages 
in which they wore ordinarily fed Delays of 1, 2, and 3 days were 
alternated with the controls. Since the control lecords were taken 
after the usual 24-hour fast it is obvious that a 3-day delay means a 
4-day fast In order to make the records of eating as complete as 
possible the rats were allowed in all cases to remain in the apparatus 
for at least 130 minutes Figure 1 gives a sample iccord, actually 



FIGURE 1 

Record of Rat ior tub First Controi Period of Eating 
Each step on the curve represents the removal by the rat of a pellet of food 
from the recording apparatus The time-linc la punctuated in units of 

16 25 minutes 

the first control lecord of Rat A The timc-line is punctuated m 
inteivals of 16.25 minutes. One may readily determine by pro¬ 
jecting up fiom the timc-line that at the end of the 1st uiteival 
the rat has eaten 16 pellets, at the 2nd, 28, at the 3rd, 37, at the 
4th, 48, at the 5th, 53, at the 6th, 60, at the 7tli, 67, and at the 
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8th, 69. TJie amounts of food eaten by each animal at the end of 
the 1st, 2nd, 4th, 6th, and last measured intervals aie presented in 
Table 2. It may be seen that the deciease m late of eating tench 
to hold regardless of the length of the period of eating chosen. 

A further index of the change in the rate of eating was secured 
by mcasuiing on each recoid the times between the successive steps, 
that IS, the times lequiied for the eating of successive pellets On 
the basis of these measurements, frequency distributions were made 
from which were calculated the average times and standard devia¬ 
tions. The ratios of the standard deviations to the averages mul¬ 
tiplied by 100 furnish the coefficients of variation Both the 
averages and the coefficients aie picsentcd in Tabic 3 

Inasmuch as the rate of eating progressively decieascs duiing the 
period of eating and the measuies obtained fiom the latei portions 
of the eating-curves are relatively more variable, the indices pre¬ 
sented in Table 3 are necessarily ciudc Ncvcitheless the figures for 
the average rates of eating arc substantially in accord with the data 
of Tables 1 and 2 The tendency towards a decrease in tlie coeffi¬ 
cient of variability for the delayed rccoids in spite of the inciease 
in the average times for eating individual pellets is inteiesting since 
the figures furnish an indication of another aspect of drive, namely, 
the tendency towards stability or constancy of behavior 

Conclusions and Discussion 

Both of the experiments indicate that, with the particular food 
used, the amount of food eaten decreases with nn incieasc m the 
length of the fast Experiment 1 is concerned only with the aver¬ 
age amount of food eaten and gives but little information about the 
rate of eating One might well expect that aftei a 48-hour fast a 
rat would begin by eating more rapidly than aftei a 24-hour fast 
even though it could not eat an equal amount of food Experiment 
2 was planned to throw further light on this question. It was found 
that with the longer fasts and smaller amounts of food eaten there 
was a correspondingly slower rate of eating Furtheimore this 
slower rate is evident at all stages of the eating curve (Table 2) 
Carlson’s studies (4) have piovided an obvious explanation for 
the decrease in amount of food eaten after the longer fast There 
are definite changes in the tonicity of the stomach which should have 
the eftect of reducing the capacity after fasting 
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TABLE 3 

Comparison or the Numder or Pellui-s of Food Consumed dv Individual 
Rats at Various Points in Control and Dclavbd Records 
The Inst inuasurcd intervals indicate the terminal units of 16 25 minutes 
which fall on the records 


Number of pellets eaten after 

16 25 32 50 65 00 97 50 Last measured 



mtn 

inin 

min 

nun 


interval 

Rat A 







C 

16 

2S 

48 

60 

69 

(130,00 mm ) 

D—1 day 

13 

27 

47 


58 

( 97 50 mm ) 

C 

17 

31 

S3 

66 

73 

(130 00 min ) 

ID—2 days 

15 

26 

41 

55 

60 

(113 75 min ) 

C 

17 

33 

S9 

73 

79 

(113 75 min ) 

D—3 days 

13 

23 

39 

48 

51 

(113 75 mm.) 

Rat B 







G 

21 

36 

60 


69 

( 81 25 mm ) 

D—1 day 

20 

34 

53 


58 

( 81 25 mm ) 

C 

21 

37 

65 


70 

( 81 25 Him ) 

D—2 days 

_ 

— 

— 

— 

— 


C 

21 

40 

67 

78 

80 

(113 75 min) 

ID—3 days 

17 

30 

50 


57 

( 97 SO min ; 

Rat C 







C 

16 

24 

41 

49 

58 

(113 75 mm ) 

D—1 day 

IS 

31 

54 


59 

( 81 25 mm ) 

C 

20 

37 

61 


72 

( 97 SO mm ) 

D —2 days 

17 

30 

48 

55 

59 

(113 75 mm) 

C 

22 

40 

66 


73 

( 31 25 min ) 

D—3 days 

13 

25 

41 


50 

( 97 SO min,) 

Rat D 







C 

IS 

33 

59 


66 

( 81 25 mm ) 

D—1 day 

17 

29 

51 

62 

66 

(113 75 mm ) 

C 

17 

31 

52 

60 

63 

Ul3 75 mm ) 

D—2 days 

15 

26 

43 

54 

59 

(113 75 mm.) 

C 

22 

39 



67 

( 65 OO mm } 

D—3 days 

13 

27 

44 


S3 

( 97 50 mm ) 

Rat F 







C 

17 

30 

51 

55 

62 

(113 75 mm ) 
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13 

22 

39 

51 

53 

(113 75 min.) 

C 

15 

27 

48 


57 

( 81 25 min ) 

D—2 davs 

14 

22 

38 

45 

49 

(130 00 min ) 

C 

16 

27 

41 


S3 

( 97 SO min ) 

D—3 days 

13 

22 

31 

37 

41 

(130 00 min ) 

Rut G 







C 

17 

33 

60 


76 

( 97,50 min.) 

D—1 day 

16 

29 

52 

67 

78 

(130 OO mm ) 

C 

19 

35 

66 


83 

( 97 50 mm,) 

TD—2 days 

13 

24 

42 

SI 

59 

(130 00 mm > 

C 

14 

29 

so 

66 

71 

(113 75 mm ) 

D—3 days 

11 

21 

35 

42 

46 

(113 75 mm ) 

Rat H 
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12 

23 



41 

( 65 00 min ) 

D—1 day 

10 

18 

31 

41 

46 

(130 no min ) 

C 

12 

25 

43 

55 

56 

(113 75 mm ) 

D— 2 days 

9 

17 

30 

37 

41 

(113 75 min ) 

C 

13 

24 

40 

SO 

57 

(130 00 min ) 

D—3 days 

— 

— 

— 

— 
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TABLE 3 

Comparison or the Average Eating-Timps tor Pellets, and CoEi-FiciENia oi 
Variation of these Times Dptermined tor the Control 
AND Delayed Rlcoroi 

The aveiagcs arc based on units of 0+06 minutea 



Rat A 

Rat B 

Rat C 

Rat D 


Av 

Coeff. 

Av 

Uoelt 

Av 

Coett 

Av 

Coeff 

c 

+ 46 

8S7 

3 57 

72 3 

533 

187 3 

3 79 

94 4 

D—1 day 

4-,20 

727 

3 82 

89 0 

3 44 

88 9 

483 

84 9 

C 

+ S3 

99 6 

3 15 

83 8 

3 66 

1104 


157 3 

D — 2 days 

S 3S 

6S.0 



5 27 

84 4 

5 57 

61 9 

C 

J90 

88 4 

3 63 

187 5 

3 07 

157 9 

2 83 


D —3 days 

S 93 

68.2 

4 60 

91 8 

4 82 

75 8 

5 14 



Rat F 

Rat G 

Rat H 

Group 


Av 

CoefF. 

Av. 

Coctf 

Av 

Uijett 

Av 

CoefF 

C 


161 7 

3 67 

63 8 

3 48 

60 4 

4 19 

103 7 

D—1 day 

591 

86 7 

4 29 

552 

7 36 

55 1 

4 84 

761 

C 

3 6+ 

840 

3 21 

79 8 

5 54 

75 7 

4 12 

98 7 

D—2 days 

6 67 

79 2 

5 93 

57 7 

842 

59.6 

6 21 

68 5 

C 

4 80 


EIQ] 

mm 

5 98 

66 8 

407 

97 9 

D — 3 days 

7 88 

972 

6 52 

WM 

■ 


5 82 

78 3 


Tile two results indicated above, the smaller amount of food eaten 
and the slower rate of eating with longci fasts, appeal to be opposed 
to the results of observations on the behavior of hungiy animals 
One ordinarily supposes that animals with longci fasts aic “hungnei” 
and that this incicased drive manifests itself in the behavior towards 
food. The question arises as to how the behavior of the animal 
after a 48-hour fast difters from the behavioi after a 24-houi fast 
Less food is eaten and the food is eaten moje slowJy nftci the longer 
fast These features of the behavior however would not lead one 
to say that the 48'hour animal is “hungrier” or moie voiacious What 
then are the aspects of the behavior towaids food which do inciease 
with the longer fasts and which lead the observei to attiibutc to 
animals under such conditions a gicatei degree of motivation? 

A partial answei to this question is furnisiied by the coefficients of 
variation obtained from the data in Experiment II (Table 3), The 
animals with the longer fasts cat more steadily and more persistently 
The tunes required to eat the pellets are iclativcly moie constant 
These animals cannot eat so much nor so rapidly as animals with 
shortei fa^ts but it may be said that they tend more strictly to the 
business of eating The smaller vaiiabilily shown heie may be re¬ 
lated to Similar findings on the relation of hunger to vaiiability of 
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peifoimance in the multiple-choice appaiatus (Elliott, 5). A sec¬ 
ond answei to the question posed above may be indicated here al¬ 
though no evidence for it ii. given in the present paper It has been 
sho^^n experimentally by Bousficld (3) and suppoited by a gieat 
deal of observational evidence that with longer fasts animals will eat 
a mucli greater variety of objects. 

The data given on the amount of food eaten indicate a giadual 
decjease with lengthening of the peiiod of fasting The sliape of the 
curve of decrease as a function of the length of the fast is still inde¬ 
terminate. The evidence is not at present conclusive but seems to 
be consistent with the reasonable infeience tliat the deciease is most 
r.npid in the earlier stages of fasting Comparison of the 3j4-houi, 
12'hour, and 24-hour delays suggests that there is also a iJjytlimic 
effect within the daily periods It is the present belief of the 
writers that the measuicments aftei 24, 48, 72, and 96 hours of fast¬ 
ing represent maxima. The animals tested at these times are eating 
on their rhythm, at 9:30 a m , the accustomed feeding time Richter 
(5) has demonstrated the persistence of such ihythms aftei long 
deprivation of food It is certain that the animals aie more active 
at this time and picsumably then stomachs are contracting more 
vigorously and aie thus m a bettei condition to receive and digest 
food. If these speculations aie coircct measurements should show 
more food eaten after a 48-houi fast than say aftei 42 or 54 hours. 
This hypothesis is now being tested 

As a result of the experiments here reported and of further ex¬ 
periments which are being conducted, the writcis are inclined to 
make certain suggestions with regard to the contiol of the hunger- 
drive m anirn.il learning experiments In order to ensure maximal 
positive bchavioi towards food in the experimental situation the 
cxpeiimentci should as a pieliminary step establish a definite eating 
rhythm by feeding the animals at that time of day at which they 
aie to be cxpeiimented upon. If the expeiimenter is interested in 
maintaining a fairly constant state of motivation from day to daj', 
the establishment of a definite iliytlim of eating will enable him 
to do this with the least numbei of complications After the 
rhythm is established the food consumption need not be conti oiled 
by weighing either the food or the animals It should be sufficient 
to allow the animals fiee access to food for a definite time, probably 
about 90 minutes Animals eating on the rhythm will to a veiy large 
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extent contiol their own food consumption. Fortuitous changes m 
the needs of the animals, such as those caused by changes in the tern- 
pejature, will be compensated for by changes in the late of eating 
during the period of feeding. It is the belief of the writeis, and a 
certain amount of evidence has been accumulated to support this 
belief, that the condition of the animals will be maintained at a 
more nearly constant level by this procedure than by the usual pro¬ 
cedures of feeding a measured amount of food, feeding to maintain 
a constant body weight, or feeding to obtain some definite increase 
in body weight. 
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L’EFFET DU JEONE SUR LE COMPORTEMENT DES RATS PEN¬ 
DANT L’ALIMENTATION 
(Resume ) 

Exp^iience 1 

On a dome de la nourriture dea lats selon un piogiammc quotidien 
regiilicr et I’on a ddtermme la quantity moyennc tie nouriitiirc pnse A 
dca intervallca iiregiilicis on a letaidc I’hciiie de I'alimcntation dc 3^, 
de 12, de 2+, on de 48 heiirea et on a mesuie encore la qiiantite de roiu- 
ntnie piiae La qiiantite de nouiiiturc pnse a vaii6 inveiscment avec la 
longueur du retard 
Experience 2 

Des lats choisis poui une dtude plus intensive du compoitement pendant 
I’alimcntation ont ete places dans un appareil qiii a foiirni des enregistre- 
ments kymographiques de la quantity dc nouiriture pnse et de la vitcssc 
dc I’alimentntion On a imrodim des retaids dc 1, de 2, ct de 3 joins 
Avec les plus longues peuodes dc jcCiiic les animaux ont pus non scule- 
ment moms de nouiriture tnais ausai ont mangd plus Icntement Des 
mesurcs dea temps mis ^ piendie les petiics boules individiiciles de nour- 
riture ont monti^ que les lats qui ont subi les plus longs jcGncs ont cte 
relntivement plus stables dans leui compoitement 

On suggere quo I'obseivateur attnbue beaucoup plus de mobiles un 
animal apr^s un plus long jeflne, malgri la plus petite qiiantitd de nourriture 
pnse et la moms grande vitessc de I’alimcntation, k cause de la plus grande 
Constance de la Vitesse de I'alimcntation et aussi paice qii'une beaucoup 
plus grande vari^t^ d'ob)ets seront ncceptes comme nourriture 

Bousfield et Elliott 

DIE WIRKUNG DES FASTENS AUF DAS FRESSVERHALTEN 
BEI RATTEN 
(Refei at) 

Experiment 1 

Ratten warden rogelmassig taglich gefuttert, und die Durclischnittsver- 
zclirung dcs Putters wurde fcstgestellt In unregclmassigcn Abstanden 
■wuide das Futtern 3)^, 12, 24, oder 48 Stunden verzogert und die Vcizch- 
rung des Futteis wurde nochmals gcmcascn Die Mengc ties Futters, die 
gefressen wurde, vaiiicrte iimgekchrt mit dcr Lnngc der Verzogening 
Experiment 2 

Ratten, welche zur intensivcren Unteisuchung dcs Frcesvcrhaltcns aiisge- 
wahlt wurden, warden in einen Appaiat gestellt, der eine kymographische 
Aufzcichnung der Menge des verzcliiten Futteis und der Schnelligkcit des 
Fressens gab Verzogerongen von I, 2, und 3 Tagen wuiden gebraucht 
Bei den grosseren Abstanden des Fastens frassen die Tierc nicht nur 
weniger, sondern aiich iangsamer Messungen dci Zcitrnume des Fressens 
cinzelner Stucke Futter zeigten, class die Ratten bci dem Inngcreii Fasten 
vcrhaltnismassig stabilcr in ihrem Vcrhalten waren 

Es wild vorgcchlagcn, dass Her Beohachter einen grosseren Grad der 
Motivicrung dem Tier nach eincm langeren Fasten zuschreibt, trotz dei 
verminderten Verzehrung des Futters und dei langsamcren Schnclligkeil 
dcs Fressens wegen der grosseren Bestandigkcit der Schnelligkeit des 
Fressens und auch wegen der Tatsache, dass cine wcit grossere Verschieden- 
heit dcr Objekte als Futter angenommen wird 


Bousfield und Elliott 



CONTRIBUTIONS TO THE PROBLEMS OF INSTINCT 
IN TEXTBOOKS ON EDUCATIONAL PSYCIIOLOGY*^ 

From the Department of Psychology of Sianfoid University 

Harold S. Wvndham 

Forty ycais ago, three years aftei James had given to psychology 
the famous figuie of the ‘'stream of consciousness," students of 
educational psychology were learning fiom a new edition of Com- 
payie that "Education has a twofold purpose to store the mmd 
with the greatest possible amount ol knowledge or truth, and, at 
the same time, to form the mmd itself, to develop the faculties 
of the intelligence" (2, p 33) Such teaching is characteristic of 
much that has happened in educational psychology in the years 
that liave followed Especially in the texts designed for class 
work with students, there lias been a lag behind even the pub¬ 
lished work in the field of pure psychology This tendency for 
teaching to follow at some distance behind research is ascribed by 
some to that mixtuie of caution and inertia which men call con¬ 
servatism, but it has also been caused, in part, by the complexity 
and specialization of fields of study and the increasingly expert 
nature of modern expciimental techniques 

The pioblcm of instinct and its ticatment arc an outstanding 
example of this lack of coordination m the several fields of research 
and teaching. In 1919, for example, Dunlap (4) raised the ques¬ 
tion "Arc There Any Instincts^'’ and in 1921 Kuo (7) suggested 
"Giving up Instincts", in 1927 Sandiford (14, p. 121) wrote! 
"It is very probable that Psychology will have to give up instincts. 
. . Thus in 1933 some students are pondering as a possi¬ 
bility an event which has actually taken place in certain psychological 
circles. The remainder seem to be largely unawaie of any vital 
cause for debate! 

It is true that the anomalies of the situation may easily be 
overstated The teaching of elementary educational psychology 
would be a hazardous adventure if it were immediately sensitive to 
every change of the psychological weatlici-cock Students would 
Indeed be "carried about with eveiy wind of doctrine " On the 
other hand, it must be confessed that research psychologists have 

♦Accepted for piiblicalioji by Lewis M Teiman of the Editorial Board 
and rcccjved in the Editorial Office, July 18, 1933 
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not always readily giasped the significance of discoveiies and con¬ 
tributions made outside their immediate field. Yet, m the last 
analysis, it does seem true that in regard to this pioblem of the 
nature and function of instinct textbooks m educational psychology 
have tended to perpetuate doctrines whose assumptions have been 
called into question by later research and to perpetuate these doc- 
tiines witliQUt adequate examination of their implications foi a 
consistent exposition of psychological theory. 

In Table 1, a review is attempted of the chief contiibutions m 
the thiee areas which are involved, namely, research in psychologv 
and biology, tlie teaching in these fields, and the teaching of 
educational psychology While these areas overlap at times—the 
authoi of a textbook not necessaiily being a stianger to research— 
these three areas have been indicated, icspcctively, by the rcpoits 
of research in the pcuodical literature, by published works in pure 
psycliology, in physiology, and biology; and by the chief textbooks 
in educational psychology. This separation into thice areas is more 
easily justified in regard to the study of instinct than m connection 
with some othci psychological problems, since many of the most 
challenging contributions in this field have been made by biologists, 
neurologists, and pathologists, to whose specialized fields of study 
and peculiai research techniques the educational psvcliologist must 
always remain a comparative stranger. 

Especially in regard to research, no attempt has been made to 
compile an exhaustive list, but contributions have been selected 
which seem to have indicated fresh sources of data or new angles 
of appioach to tlie cential problem. In general, fuitlier contri¬ 
butions along the same line by the same worker have not been 
included 

An examination of the resulting table serves not only to demon¬ 
strate the diversity of sources which have been tapped in the in¬ 
vestigation of this problem, but also bears out what has been said 
above in regaid to the delay which seems inevitably to take place 
between the publication of research results and their incoiporation 
and application in the teaching of educational psychology. It is 
of Intel est, further, to compare texts m educational psychology with 
which one has long been familiai with the background in other 
fields of psychology out of which they sprang. 

A more detailed “horizontal” examination of the interrelation of 
these areas would be both interesting and profitable, but it is pro- 
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posed here to confine fittention to a vertical, that is, chronological 
examination of the publications m the one area of educational psy¬ 
chology. From this point of view (though any strict stratification 
■would be obviously impossible), the work of the foity years falls 
into four more oi less clearly defined phases 

The first phase covers the twenty years between 1893 and 1913. 
In the gcncial field, it had been ushered in by James’s work, while 
Lloyd Morgan during the first decade centered much mteiest in 
his comparative studies of animal behavior Towards the end of this 
period, McDougall’s work appeared, at once reflecting and fo¬ 
cussing Biitish psychological thought along a purposive quasi-men- 
talist path In the interim, the Peckhams and Jennings had made 
their significant contributions in biology, the first work of Pavlov 
and Sherrington had been published, while the child studies of 
Hall had taxed the contiibutors to many questionnaiics. 

The texts in educational psychology at this time reflect, in regard 
to their treatment of instinct, some of the effects of this rapid 
accumulation of data One finds scattered references to the new 
discoveries—at times they arc drawn upon for purposes of illustin- 
tion—but one’s tendency to lead into many of these obseivations 
interesting forcsliadowmgs of later developments receives a salutary 
check from the frequent lapses into the psychology of an eailter day. 
In any case, it is obvious that the question oi instinct and problems 
of the dynamics of human behavior do not lie at the center of their 
thinking. Thus Judd, writing upon “Genetic Psychology,” does 
not mention instinct oi emotion by name. He points out that for 
many situations there are unconscious preparatory muscular re¬ 
sponses, and he insists that the organic “activities accompanying im¬ 
pressions” constitute an essential part of the situation He mentions 
the changes in circulation and digestion which take place in certain 
situations, even referring to the X-ray observation of peristaltic 
movements in a cat, but he is not concerned with coordinating this 
collection of facts or with discussing the causes and relationships of 
feeling and action. He is much more interested in a detailed con¬ 
sideration of the moral issue as to whether a child is innately good or 
bad I 

Bagley (1) in his Educative Process^ makes one of the earliest 
references m the literature to the purposive significance of instinct 
He suggests that man has certain innate needs, correlated with the 
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fundamental instmcts» such that, when one oi othei is predominant, 
relevant “objects of the external world appeal to one" (pp 83-84). 
This interesting anticipation of McDougall’s definition is not de¬ 
veloped in any systematic fashion The booh is chaiactenstic of 
the period m showing much gieatei inteiest in philosophical dis¬ 
cussions of the implications of heiedtty, or in debating the very live 
question of the transmission of acquiicd characteristics On the 
other hand, when brought, in the course of aigumcnt, to a need for 
a more detailed examination of “instinct,’* the texts of this peiiod, 
beyond suggesting that it is a “complex reflex,” declare the topic 
to be one for comparative psychology. Even Lloyd Morgan, in his 
Ps^ehdog^ foi Teachers, makes surprisingly little use of the data 
derived from lus animal studies 

Despite the mdifference which postponed any resolute exploration 
of the instinct pvoblem, the question of the mmd-body relationship 
could not long be kept in the backgiound Munsterbcig (10), who 
docs not attempt to discuss instinct or emotion, prefaces his Psy¬ 
chology and the Teacher with an enunciation of the principle of 
psychophysical paiallelism as “the fundamental tlieoiy of modern 
psychological thought ” This position makes it possible foi him to 
propose tliat education implant certain feelings m tlie child mind. 

If feclmga were really what popular psychology Is inclined to 
make out of them, the task of then tinining and education 
and artificial molding would necessarily seem hopeless The 
teacher would be obliged to stand by and wait for natural 
growth , (p 203) 

Pyle takes up the same parallelist position, but he seems to recognize 
that such a doctrine begs the essential question of the mind-body 
relationship foi he suggests that a moic rigid scrutiny of the problem 
IS impossible in the absence of adequate data. At the same time, he 
declares that the immediate solution of the problem is not a pressing 
need for educational psychology. 

British educational psychology is icpiesentcd, at the close of this 
period, by Welton and DumviUe Of these writers, Dumville is 
by far the moie thorough-going exponent of the McDougall psy¬ 
chology Welton is fai from dogmatic He suggests that the term 
instinct would be better applied to certain broad classes of reaction 
than to specific reactions He is loth to draw any dividing line in a 
series which varies from behavioi due to complicated reflexes to 
behavior largely due to learning Dumviile, on the other hand, 
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takes up a definitely mentalist position Significantly enough, he 
relegates any discussion ot the mind-body relationship to the sphere 
of metaphysics. Thus he is free to speak of conation as “the mental 
foice (correlated on the physical side with nervous energy) which 
sustains the course of all human activity” (3, p. 248). Dumvillc 
describes instinct as a process, but goes on to use it in his exposition 
as an entity, or rather, as a series of entities. He attaches to each 
instinct an emotion, but again does not propose to examine their 
precise mechanism or origin, but to pass on to a discussion of their 
educational implications. 

A contrast of this type of approach with the work of Thorndike, 
which appeared in the following year, serves to throw into relief the 
characteristics of this period At fiist there had been little inteiest 
in the instinct problem, certainly no conception of it as of fundamen¬ 
tal significance for the whole of educational psychology. Tlie focus 
of attention was cither centered upon the sociological implications 
of heredity—-that set of factors which was called upon to explain so 
much—or upon a. detailed examination of the various cognitive 
processes. Little need was felt for any explanation of instinct othei 
than its description as. a “complex reflex.” At the same time, facts 
of everyday experience suggested the possibility of a more dynamic 
interpretation of life and resulted in a rather loose use of the terms 
“instinct,” “emotion,” and “feelings.” The purposive psychology 
of McDougall was the first frank attempt to face this situation. 
The result was a lathcr over-systematized statement of a psychology 
which asserted the peculiarly mental character of much of human 
experience and substituted a “psychophysical disposition” for the 
“complex reflex” of the comparative psychologists. Wherever one 
looks, however, during this period, one is conscious of a singular 
dearth of expeiimental evidence or inquiry 

The contribution of Thorndike to this problem may be icgaided 
as a stage in itself Even after the accumulation of the data of 
another twenty years, and despite the attacks of his critics, that con¬ 
tribution has, in its fundamentals, remained virtually unchanged 
There are, however, more significant reasons for Thorndike’s out¬ 
standing position in this discussion Thorndike's earlier contribu¬ 
tions in this field have hitherto been ignored in this paper because, in 
reality, they constitute a preface to the larger work which began to 
appear in 1913, Together, they represent the first truly experi¬ 
mental approach to the problem. 
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While one feels that m regard to instinct Thorndike’s exposition 
ultimately outstrips the modicum of expeiimeiital data he had at his 
command, it is obvious that he peifoimcd a signal service in seeking 
to define the ground of the debate and to clear it of much encumber¬ 
ing verbiage. In the process of this re-examination, Thorndike sur¬ 
veyed the various characteristics which have been accepted as cnteiia 
of instinct. It IS refreshing, after two decades of definition by 
contrast, or fiom a teleological point of view, to be reminded that 
none of these criteria show specific causal relationships and that, while 
useful expressions of probability, they are no substitute foi direct 
observation and experiment. Finally, Thorndike’s resolute state¬ 
ment of the complex nature of all behavior, while not original, was 
most timely. 

Out of this determination to limit his study to facts which arc 
obseivable and verifiable spring both the strength and the chief 
causes for doubt in the Tliorndike psychology of instinct. On the one 
hand, all talk of “instincts” as if they were entities, “magic potencies” 
dangerously approaching a new type of faculty, is immediately dis¬ 
credited , on the other, an explanation in terms of “even roughly 
definable bonds between actual situations and actual thoughts, feel¬ 
ings and actions” arouses a piotcst from those who would stress the 
part played by the organism itself m the total situation. The latter 
would contend that not only must the organism be taken into ac¬ 
count as a central factor in the S-R relationship, but that tlicre are 
inherent in the instinctive response certain characteristics which 
cannot be directly observed or immediately verified, and that these 
subjective elements constitute perhaps tlie most significant aspect 
of the situation. 

It IS impossible to attempt here any detailed statement of the intro- 
spectiomsts’ quarrel with, Thorndike's method of approach It is 
inteiesting, however, to note that he himself admits the incomplete¬ 
ness of his data and the tentative nature of his conclusions. Never¬ 
theless, It seems that in the almost unscientific ardor witli which 
the search for objectivity is pursued these preliminaiy acknowledg¬ 
ments are quickly forgotten. As soon as the stiictly objective method 
Is applied to the pioblem of *‘satisiiers and annoyers” and their rela¬ 
tion to behavior, the matter is brought to a test At this point, as it 
seeks lefuge in one definition after another, Thoindike’s exposition 
becomes rather unconvincing Nor, indeed, is the position improved 
when he passes to a discussion of emotion. Here he seems to be 
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more concerned with emotion as a factoi in the meaning content of a 
situation than as a dynamic of behavioi. He does not link emotion 
up with his "satisfieis and annoyers,” but passes on to a criticism 
of McDougall Hcie, it is interesting to notice, the burden of his 
criticism is upon the unreliability of introspective data. 

The puiposive psycliologists have insisted that Thorndike's relc- 
g.ition of emotion to a secondary lole is even more open to ciiticism 
than McDougall’s early conception of emotion as an invariable 
aspect of each specific instinct. They have also rctoitcd that Thorn¬ 
dike’s psychology gives him little basis foi attacking such a problem 
as persistence of behavior despite immediate consequences, or for 
explaining ciicuitous endeavor whose ultimate satisfaction must be 
long delayed. 

Whatever may be one’s reaction to Thorndike’s treatment of the 
problem, thiee facts seem cleai at this stage: first, the pioblem of 
instinct has been brought to the fore m educational psychology; 
secondly, a definite attempt has been made to initiate a scientific 
attack upon the problem; and, thirdly, with the publication, m 1914, 
of Watson’s Behaviorism, the discussion pioceeds with increasing 
warmtli. 

The decade which follows is therefore, from the point of view 
of the textbook literature, a disappointing interregnum. Not only 
are the pioblems of instinct and emotion dealt with m many of the 
texts in rather inadequate fashion, but the thinking which lies behind 
them seems to have been completed in the previous decade Even 
Starch’s text devotes comparatively little space to these pioblems, 
indeed, that author declares that “in much of the writing and 
thinking concerning educational problems, there has been a relative 
overemphasis in space and time upon instincts” (15, p. 12). To 
this general rule, the texts of Nunn and Gates are outstanding 
exceptions. 

Nunn’s work, though it moves farther than most into the field 
of education, is an excellent discussion of many of the psychological 
aspects of the problem While his is a “hormic” psychology, he is 
not uncritical of McDougall, but suggests that in his psychology 
the latter (together with Bergson) “seem to have surrendered to 
the mechanists as fai as body is concerned, and seek to redicss the 
situation bv involving the mystciious aid of a ‘deus in machina’ ” 
(11, p 40) He further suggests, while discussing Drcvei’s criti- 



INSTINCT IN EDUCATIONAL PSYCHOLOGY 


247 


cism, that "there is a danger lest McDougall’s scheme, too rigidly 
maintained, should land us back in a quasi-mechanistic theoiy, lead¬ 
ing us to think of a man’s self as built up of instincts much as a 
machine is built up of wheels ” At the same time he asserts that 
McDougall's exposition is fundamentally sound in thiee of its tea- 
tuies, namely, that emotions and kindied states are certainly the 
prime movers of human activity, that without doubt they are in¬ 
dissolubly connected with specific types of activity, that they remain 
the central core of the most complicated enviioiunental product. At 
the end of this decade, the same point of view is set forth in lucid 
fashion in an Austialian text by McRae (8). 

Gates is the other impoitant exception duiing this period m that 
he devotes a consideiable portion of his text to a thoughtful con¬ 
sideration of some of the implications of current theories of instinct. 
He points out the lack of any sharp line of demai cation between 
reflex and instinctive action, but almost immediately suggests that the 
dynamic impulse which characterizes emotion is its leal hallmark 
Upon further examination, his position seems to be of the "two 
aspect” type Each stimulus to instinctive behavior, he declares, 
activates a state of readiness; for example, the state of “hunger” is 
a preparatory reaction ‘‘consciously experienced as impulse ” "The 
bodily state of readiness and the conscious impulses are typical of 
all complex instincts. They arc directed towards some consummatory 
reaction or series of icactions” (5, pp 124, 133). Gates confesses 
he is loth to use the term "instinct” because of its current misuse. 
The ideal procedure, he says, would be to push one's analysis back 
to specific stimulus and specific response This, howevei, is impos¬ 
sible, so he consents to use the term. "It is important to remember, 
howevei, that each so-called instinct is not an independent, discrete 
invariable entity or power, but merely an aggiegate of specific 
impulses and reactions to specific stimuli, with a ragged and changing 
boundary ” 

When he passes over to a discussion of emotion and the part 
which impulses may play m modifying conduct, Gates’s thought be¬ 
comes more difficult to follow He suggests that Thorndike’s 
"satisfiers and annoyers” are the best available explanation of per¬ 
sistent behavior and that their basis is piobably to be found in "some 
fundamental oiganic neural condition or change” He distinguishes 
between these dynamic forces and emotion. "Emotion, as a psycho¬ 
logical term, refers to the state of consciousness, that is, to the 
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complex of sensAtions and not to the bodily activities themselves. . . 
These groups of sensRtiofts aie “diffuse, mixed, unanalyzable groups” 
and function only when the organic stimuli aie intense Did space 
permit, a discussion of the educational implications of such a theory 
of emotion would be found to be full of challenges It may be noticed, 
in passing, that such a position affords no final answer to the Ques¬ 
tion, if any dynamic significance be given to emotion, whence that 
force is derived. 

Sandiford’s 1927 text (14) may conveniently be taken as the 
earliest representative of the fourth phase of this discussion His 
treatment of the problem is of interest, first, as a good summary of 
the available data and as a statement of accepted opinion six years 
ago. In the second place, Sandiford prefaces his work with a seven¬ 
fold indictment of introspection as a method of psychological inquiiy, 
and this is obviously not without significance for his later treatment 
of instinct and emotion. Yet in the latter discussion his reliance up¬ 
on objective analysis seems to leave him somewhat dissatisfied. His 
conclusion in regaid to instinct remains indeterminate, and when 
he turns to criticize McDougall's theory of emotion he is foiced 
to admit the need for some dynamic in education After searching 
for such a basis for motivation he concludes that the topic is “one of 
the least known in the psychological field ” 

Indeed, if it is possible to arrive at any geneiahzation in legaid to 
the texts of recent years, they might be looked upon as reflecting the 
attempts of many workers to retain tlicii objectivity of outlook and 
method while seeking more satisfactory solutions to insistent problems 
which remain stubbornly subjective. Gast and Skinner voice a 
"reluctant reaction” against much of contemporary behaviorism 
Pintner reviews the whole situation and in his dissatisfaction with 
all proposed theories would go so far as to say that "what we 
inherit is merely a vague unrest, a vague and indefinite tendency to 
respond. . . " (13, p 16) Simdarly, the work of Monioe, DeVoss, 
and Reagan is piofessedly eclectic m its treatment of fundamental 
issues. Such an attitude is another product of dissatisfaction, These 
authors "agree with the behaviorlsts in part, but they also believe 
that tlie method of intiospection may be employed and that it is 
necessary to give attention to conscious processes” (9, p 16) 

The last three texts in the table above aic not only the latest pio- 
ducts of this period of reaction, but they serve to illustiate three 
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ways in which this levision of old ideas may express itself The 
text of Ogden and Freeman is a ladical revision of Ogden’s work 
in 1926. Such changes as have been made “aic intended to 
clarify the point that psychology is an objective study of behavior” 
(12, pp. ix, 29, 58) Thioughout then work these writers accept 
all the objective data offered by the biologist, the animal psychologist, 
and by the studies of Watson, but they interpiet them, all m terms 
of their “gestalt” psychology. Their mode of treatment, wlien 
applied to the pioblcms of motivation, instinct, and emotion, leaves 
one with questions unanswered After discussing the various ways 
in which the organism may react to its environment, the authors 
observe “we must not suppose that these varied means account for 
motivation Both externally and inteinally conditioned lesponses 
are motivated by organic needs In cither case we have as our 
central problem the concrete elfoit of the organism to restore its 
disturbed state of dynamic equilibrium ” Indeed, the whole prob- 
1cm seems to remain uncovered in that phrase a “disturbed state of 
dynamic equilibrium.” Similarly, the discussion of the various modes 
of predominantly instinctive behavior is “illustrative rather than com¬ 
prehensive” on the grounds that “the factual data arc too indefinite 
to permit a comprehensive tieatment of the subject” 

From the point of view of the present discussion, this work of 
Ogden and Freeman, drawing leadily upon many types of data and 
couching its conclusions in lather cautious leims, reflects the vast 
amount of work which had been done in physiology, in psychology, 
and m allied fields since Thorndike’s 1913 work. In shoit, this 
text represents a complete i evolution from some of the dogmatic 
statements in texts of earlier vears It further illustrates the inherent 
difficulty of resolving to treat these problems in a stnctly objective 
fashion On returning to a discussion of affection and emotion at a 
later stage, the iiypothcsis is again advanced that behavior is the 
product of the organism's efforts to legain its cquilibiium In seeking 
an explanation of motivation they turn “both to physiological and to 
psychological observations ” Of the former, they quote CoghiU’s 
asseition from the point of view of a neurologist that the organism 
IS intrinsically activated, their psychological discussion might well 
have come from intiospcctionists with its acceptance of curiosity, 
self-assertion, and the rest, both as behaviors and as “farces ” 

Trow’s discussion of the problem (16, p. 504) is of greatest 
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interest bcc«iusc it frankly sets before the student at the outset some of 
the issues involved in the several methods of appioach to psycho¬ 
logical studies He is theieby able to cover this group of problems 
undei the headings "Motivation/* “Emotions,” and ‘‘Adjustment.’’ 
In regard to instinct, he outlines each of the proposed types of ex¬ 
planation together with a survey of the data which aie presented and 
the implications which follow Then, without foicing the matter to 
a definite conclusion, Tiow piocecds to point out the applications to 
education of many of the facts levicwcd, even though a final answci 
to the more fundamental questions cannot be given. 

Hollingworth's recent work (6) is a fuithci example of a striving 
foi objectivity of tieatment while obviously dissatisfied with some of 
the lesults which that approach has alieady yielded. For this writer, 
too, the stimulus is primarily a disturbei of an equilibiium of inner 
stresses and strains. Motivation becomes, in his ticatmcnt, not so 
much a power as a member m a reaction sequence The explanation 
of the real cause of the behavior seems to remain a mysteiy Hoi- 
lingv7orth would abandon the term “instmci.” Most of its inter¬ 
pretations are unsatisfactoiy, whether it be as a power or faculty, 
or as a “brain iiattern,” or as a non-material “disposition.” It is 
refieshing to bear much of neurological hypotheses of psychological 
texts dubbed “pseudo scientific allegory ” For all tliese Holling- 
worth would substitute "organic distress,” but a careful examination 
of his exposition affords one nothing more than a good desciiption; 
It cannot lay bare ultimate causes or bridge the gap, howevei nanow, 
between body and mind 

A comparison of the last two texts laiscs the very significant ques¬ 
tion as to whether it is better to place all the facts of the various 
“schools” before comparatively immatuic students, or whether it is 
better, in. a text in educational psychology, to exploie at Icngtii the 
implications of one's own hypothesis. 

Behind this discussion of the treatment of instinct and emotion 
he certain fundamental issues which, though they may lie too deep 
for imincdiate and final answcis, must be cleaily envisaged by all 
those who would teach educational psychology oi piepare texts for 
teacheis’ use. Most of these are the concern of all those who aic 
engaged in psychological study, one at least is the peculiar concern 
of tliose working in the field of educational psychology Obviously, 
one’s conception of the province and methods of psyciiology plays a 
significant part in determining one’s attitude towards these pioblcms 
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of instinct and emotion These twin piobUras aie virtually test cases 
foi most of one’s psychological assumptions Texts in educational 
psychology might well make a specific attack upon this question of 
scope and methods, not at the outset, when students aie completely 
lacking 111 orientation, but as a form of review of concepts which 
have been assumed, and as a prepaiatory step towaids more advanced 
work 

Throughout the history of this problem, in so fai as it has been 
discussed in elementaiy texts, the tendency has been to thiust aside 
the second fundamental issue—that of the body-mmd relationship. 
Yet some discussion of this problem is inherent in any study of in¬ 
stinct At least such a discussion should prevent one’s treatment of 
instinct becoming that dogmatic and uncritical lepetition of foimulae 
which IS the refuge of bewildered minds It is tiue that no final 
answer can be expected of a student class—or from then teacher— 
but at least that problem need not be consigned, on sight, to the realm 
of metaphysics. 

The thud foundation of any tieatment of the pioblcm of instinct 
IS the lecogiution of the fact that it is not one problem, but many. 
Several subsidiary questions suggest themselves Are there specific 
"instincts" or types of instinctive behavior? What are the "differ¬ 
entia" of instinctive behavioi? What is the i elation of emotion to 
instinct? What are the sources of motivation? Is there any "will"? 
Why do people behave^ The question of motivation is especially 
pertinent in this connection. For years educationists have echoed 
the word "motivation" and familiarity with the sound has tended to 
postpone fmtlier mqunv into its meaning 

A fourth issue, wliile less piofound, is none the less of great 
significance In how far do textbooks and Icctiiie couises m edu¬ 
cational psychology grow logically out of answers to the questions 
raised above? It is one of the dangeis of the uncritical type of dis¬ 
cussion of the pioblem of instinct that a ical hiatus exists between 
teaching upon this topic and treatment of other topics in the couisc. 
Discussion of instinct theory without due icgard for the implications 
of one’s conclusions plays havoc with the logic of one's latci expo¬ 
sition of the application of psychological principles to classroom prac¬ 
tice And one’s lesponsibility is the gieatei because, in education, 
no lives aie lost and no buildings crumble spectaculaily to betiay 
faulty theory or bad technique. 
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Moie than one teacher of educational psychology has laised an 
other issue Is a discussion of the problem of instinct a profitable one 
foi textbooks in educational psychology? Has not the point been 
reached where any full compiehension of its implications is impossible 
without a knowledge of psychopathology, of neurology, of endocrin¬ 
ology, and a host of other fields of study? It is true, no doubt, that 
the psychologist who has had little clinical experience and perhaps 
no preparation for enteung into the woik now being puslied forward 
into the psychophysical borderland must be content to leceive 
"dispatches fiom tlie fjont’* somewhat at second-hand. But suiely 
he IS ill-prepared for his teaching task if he cannot at least under¬ 
stand the dispatches! But, more significantly, tlie teacher of edu¬ 
cational psychology, in addition to expounding the psychological prin¬ 
ciples underlying teaching practice, must look upon himself as a 
provoker of thought. In regard to the problem undci discussion. 
It is not enough that students should receive certain dogmatic state¬ 
ments of fact, It is much more important that they should be 
brought into contact with the very issues to which their teacher can 
give no final answer, that they should seek the implications of the 
problems rather than listen to final utterances about it 
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LES CONTRIBUTIONS AU PROBLfeME DE LTNSTINCT DANS LES 
MANUELS DE PSYCHOLOGIE fiDUCATIONELLE 
(R^sum^) 

Dana lea manuels de psychologic 6ducationne!le, aurtout dans ceux editda 
pout I'emploi dcs classes, il y a un retard peiceptible, non seulcmcnt quant 
h la recheiclie, mats aussi quant atix livrcs r6cents dc psychologie pure 
Ccia est clairemcnt vrai ^ I’igatd dc la discussion dc rmstinct et de scs 
problimes associ^s 

Ce fait semble ^e montrer dans le Tableau I Le tableau donne dans 
line colonne unc Hate d«a rapports de lechcrche, et dans une autre les 
oeuvres ^ditees qui font qiielque contribution au probUme de I'mstinct 11 
lend possible ainai une comparaison chronologique dea rriRnueU de paychol- 
ogie 6ducntionnclle. 

L’examcn de ecs manuels montic quatre phases dans la discussion du 
problSmc Dans la premiere (1893-1913), on n’a viaimcnt pas nppuyc sui 
la sigmfiance dc Vinstmct, bien que I’on .iit sii beaucoup dc faits aigniHants 
La psychologie 6ducationnclle .n dli suitowt mentaliste Vers In fin de cettc 
phase, cependant, les mnnuels anglais inontrent I'influence de McDougall 
Deuxi^mement, I’oeuvre de Thorndike cst une partic d’un essai d’attaqiiei 
ce probleme exp^rimentalement Cettc approche a compus la d^consider.i- 
tion de Ifi methode intiospective ct a produit une confiance en S-R, la psy¬ 
chologic du “hen" La troisidme phase, (1913-I927), a h6rit6 cette psy- 
cliologie, ct, h deux exceptions, n'a pas fait dc progris comparables h ceux 
faits par la psychologic genirale ct la biologic Ln quatri^me phase, 
(1927- ), semble inoncier line leaction contic les insiiffiaanccs d’unc ap- 

proclic puiement objective, bien que les 6crivains continuent a se mefier 
de I’.'incicnnc terminologie mentaliste 

On ne peut pas pennettre d I’enscigncment de cette mntieie, memo pom 
les commengants, de dcvenir dogmatique, cai la question cntitSre doit rcster 
ouverte pendant longtemps 
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BEITRAEGE ZUM PROBLEM DES INSTINKTES IN LEHR- 
BUECIIERN DER ERZIEHUNGSPSYCHOLOGIE 
(Referat) 

In Lelirbuchcrn der Er/ieluingspsychologie, besondera m tlencn, die zum 
SchulunteiricliC beslimmt suit], gibt es eiii hemerkbaiea Zuiiickbleiben niclit 
nur hintci dei wissenschaftlichcn Foischiing, sondern aiiLh lunter deti 
neiisten Abliandlungen der reinen Psychologic Dies ist besondeis dei Fall 
bei der Behandlung des "Instinkts” iind seiner verbiindcncn Pioblcmc 

Diese Tatsache lat eisichthch aus Tabelle I Die Tabelle gibt in einei 
Spalte Bciichtc iibei Foraclumgen, iind in einei andeien hciansgegebene 
Weike, die zu dem Problem des Instinkts beitragen Dies ermoglicht emeu 
zeitlichen Vergleich dei Lehrbucher in Erzichungspsychologie 
Eine Betrachturg dicser Lchibucher zeigt vier Stadien m der Behandlung 
des Problems In dem ersten (1893-1913) hat man niclit viel Betonung 
auf die Bedeutiing des Instinkts gelegt, obglcich viele bcclciitcndeii Tatsachen 
bekannt waieb Eiziehungspsychologie war hniiptsnchlich gemtig Gegen 
Schkiss dieses Stadiums zeigen eiiglischc Lchibucher den Eindiiss Mc- 
Dougnlls Zweitcns ist Tlioindikes Werk cm Teil cines Versiiclics dieses 
Problem expeninentell anzugicifen Dicsc Methode erhob einen Zweifel 
nn der Selbstbeobachtungsmethode und bewirkte ein Vertraiien zu dem Reiz- 
psychologie Das dntte Stadium (1913-1927) behlelt diesc Psycliologle und 
mit zwet Ausnahmen machte keiiien Fortschntt, der veigleichbar init dem 
in der nllgcmeinen Psychologie und Biologie ware. Das vierte Stadium 
(1927- ) scheint eine Gegenwiikung gegen die Unzulanglichkeiten emer 

reinen objektiven Mclliode zu sein, obgleich die Fachleiite Misstrnuen gegen 
die fruhere mentalistische Termmologie hegten 

Unterncht auf diesem Gebiet, sogar bei Anfangein, dnrf nicht dogma- 
tisch werden, derm das ganze Problem muss auf langete Zeit offen blcibcn 
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THE LEARNING OF AN ELEVATED MAZE BY BLIND AND NORMAL 

RATS 

Wayne Dennis 

Within recent years Wever and Stone have shown very adequately that 
there are maze situations in which blind and normal rats make identical 
learning records (10) This is in agieeinent with the earlv expeiimcnts of 
Watson (9) However, these experiments should not be taken as proof of 
tho gcneinl proposition that vision never has an innucncc upon the Icaining 
of a maze Mazes differ and studies othei than those mentioned show that 
the loss of vision is a distinct handicap in the learning of some mazes (Sec 
3. 6, 7) 

It is peihapa not useless to report another investigation which shows that 
vision plays a part in the learning of some mazes, for by the accumulation 
of such data we may eventually anive at some gcneialization as to when 
the sense of sight does and when it does not have a r6le in the maze habit 
The experiment here reported was earned out in the fall of 1930 I am 
indebted to Dr R H Ilenncman for assistance in the training of the rats 

Apparatus and Suhjccts 

The maze was of block elevated construction and was the same one which 
was used in the study of initial maze behavior reported earlier (4-) A 
diagram is given in the earlier article and is not duplicated heie In 
brief, the pattein was n simple altcination or zigzag pattern of T-units 
It contained thirteen true sections and twelve culs-de>sac The apparatus 
was set up in the animal laboratory in quite heterogeneous surroundings 

Ten noimal and ten blind untrained lats of Wistar stock were used 
They were approximately three months of age, and equally divided as to 
sex 

Procedure 

Prior to the first trial die animals were deprived of food in their cages 
and fed upon the food box of the maze (slightly detached from the maze in 
Older to prevent exploiation of the maze) foi thirty minutes daily for two 
days Thereafter nt the same hour all the animnls weie given one trial 
per day for nine days After nine days the procediiie foi all animals 
was not identical The blind animals, because then Icnining was incom¬ 
plete, were continued in routine training through the twenty-fourth day 
Half of the normal rats weie run thiough the fouiteenth day, then 
blinded and given the usual trial pei day for six days The remainder of 
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the normal rats on the clays immediately following the ninth trial were 
submitted to certain tests foi cues which arc not reported in this paper, 

Food was used an an incentive No records of subjects' weights were 
made, but the animals appeared highly motivated at all times 

An error was recorded if the rat entered a ciil with its forefeet, or to a 
greater extent Retracing the true pathway is not counted as an error in 
this report, but entrances into blinds while retracing are included among 
the errors 

A time limit of twelve minutes was placed upon the first trial One blind 
and four normal rats failed to reach the goal within this peiiod The 
errors which they made during this time constitute their enor record for 
the first trial No rats failed to reach the goal in later trials 

Resuits 

Table 1 gives the number of errors per rat for encli trial Let us firu 
examine the records of the rats for the first nine trials, during which time 
all rats were under Identical conditions During these trials the normal 
rats made an average of 117 errors, the blind rats an average of 22,8, 
or almost exactly twice as many The greatest total of errors by a normal 
rat was 17 Only two blind rats had fewer errors than the most errorful 
normal rat The D/ffD of the total errors of the two groups for the 
first nine trials is 3 S 

Within the first nine trials the average number of errorless runs by normal 
rats was 5 2, by blind rats 2 6, or half as many The D/o-D of the 
two groups in this respect is 3 1 

All but one of the normal rats made three consecutive errorless trials 
within the first nine trials, only two of the blind lata did this 

Since the blind rats were continued m routine training beyond the ninth 
trial. It is interesting to compute the average numbci of trials icquired to 
meet a criterion of three consecutive errorless runs However, in order to 
do this X have supposed that the “dullest” rat of each group would have 
met the criterior if given two moie trials chan weie given the entire group 
In each group training was discontinued when one rat had failed to meet 
the cnteiion, but the last trial of each of these lats was errorless When 
the assumption described 19 made, the average trials before meeting the 
cnteiion are 4-3 and 14 S for the normal and blind animals respectively, 
and D/(tD is 6 S 

These comparisons demonstrate clearly the infcrioiity of the blind ani¬ 
mals Further analysis shows that the relative difficulty of the various 
maze alleys was almost identical for the two groups The per cent of 
total errors in each alley from entrance to goal for the first nine trials 
was 36, 18, 16, 3, 4, 0, S, 3, +, 0, 3, 8 for the normal rats and 30, IS, 12, 4, 
6, 3, 4, 3, 4, 6, 4, 9 for the blind rats These figures are not significantly dif- 
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ferent Each shows a progressive decrease of diilicuity within the first 
four alleys 

As stated eailicr five of the normal rats wcri* blinded after tiial 14 
and given six further trials at the rate of one per day Their record is 
shown also in Table 1 In the six post-operative trials which weie given 
each animal| one rat made no errors, three made one error each and one 
made two criors In other words, although vision seemed to have aided 
learning, the loss of vision only slightly if at all affected the finished habit 

I have previously shown that normal rats when placed upon a m.ize of 
this salt for the first time make many fewer errors than would result from 
chance behavior (4). It remains to be observed timt blind lats also make 
fewer than chance errors. In first passing each bifurcation of the present 
maze in a forward direction (120 ihoices) the blind rats chose the blind 
alleys in only 39 per cent of the cases ^'he comparable figure for normal 
rats m the previous study was 31 per cent. 

One blind animal went fiom entrance to exit upon the first trinl with 
only one error. Remembeiiiig that there arc possibilities of enoi when the 
animal is proceeding from any one of twelve sections of true pathway, one 
sees that the probability of such accuracy by chance alone is veiy remote 
The one error was In the first blind alley In the first six trials the rat 
never entered any other blind than Blind l* This pictiiie of individual 
maze behavior is piesented as n contrast to the usual portrayal of “typl. 
cal" maze behavior, with its excess movements, exploration, and trial and 
error Most thcoiies of maze leartmig me theories of '‘nveiage maze 
learning" and do not adequately take into account the individual differences 
which lats present 

In an earlier paper f called attention to die fact that in maze learning 
some cilia are never entered (4). This is again demonstrated in the present 
experiment Within the fiist nine trials, not a single normal rnt cnfcrci] 
Blinds 6 and 10, Individual rats, of course, avoided many other alleys 
as well, No ciil was avoided by all of the blind rata throughout the fust 
nine tiials, but each blind subject avoided one or moie blinds thioughout 
the entile twenty-four trials In accordance with the regressive order of 
difficulty, the alleys which most often failed to be entered throughout tlie 
entire course of an animal's training were the later alleys 

Summary 

Ten normal and ten blind rats were trained on a block elevated maze 
By several criteria the maze was found to be two or more times as difficult 
for the blind as for the normal animals and these differences were reliable 
Nevertheless five of the animals which were normal thioughout the learning 
period wore only very slightly affected by subsequent enucleation of the 
eyes. 



SHORT ARTICLES AND NOTES 


259 


Noimal and blind animals alike showed the phenomenon of icgresslvc 
order of difiicnlty of culs-de-sac The relative difhcuity of the various ciils 
was almost identical for the two gioups 
In addition to the comparison of sensory conditions, the study shows that 
high initial accuracy in this ma7e is possible in blind animals and that both 
blind and noimal animals learn the maze without cvei having enteied one 
or moie of the blinds 
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AN INSTANCE OF UMiVEG BEHAVIOR IN THE RAT 

J, A Hamilfon and E L Baluchey 

In the couise of an experiment on social behavior in the rat, the writers 
trained a group of rats to climb over a barrier to food This barrier was 
in the foim of a square 18" on a side and 12" in height, located in the center 
of an open field, 48" square While no difficulty was experienced in train¬ 
ing the rats to climb over the banicr, several of them evidenced some 
timidity, tor the first few clays, about eating in the laigc open area, 
These rats were observed taking food from the tin and returning across 
the barrier to eat in the smaller eoclosed space On one occasion the ex¬ 
perimenters were absent from the apparatus for a few minutes When 
they returned the food tin was found inside the barrier 
On the following day, observation disclosed the following incident A 
female rat, upon being placed inside the inclosiire, jumped immediately to 
the top of the barrier, surveyed the open field, jumped down and went 
directly to the food tin The tm wns seized firmly in the teeth and pulled 
about 17" to a point l" from the barrier The rat then jumped to the top 
of the barrier, balanced for obout 10 seconds on the ^ inch ledge, slowly 
leaned forward and down, grasped the tin again with her teeth, pulled 
the tin to the top of the bairicr and dropped it on the inside, The total 
weight of tin and food was approximately 150 grnms 
This behavior wns repeated for several days and an objective record 
in the form of moving pictures and stills was obtained In Figure 1 nic 
presented six stills showing the critical points in the bcliavior sequence 
Figure la shows (he rst surveying the field It will be observed that the 
food tin is at the edge of the open area Figures If' ond Ic show the rnt 
seizing the tin and dragging it to the barrier In Figure Id tho rat is 
shown jumping to the top of the barrier The food tin is at the foot of 
the barrier and is not in the visual field of the lat Figures le and 1/ show 
the rat reaching for the food tin and pulling it over the barrier 
It should be pointed out that the rat was from the colony maintained 
by the Department of Psychology of the University of California, and that 
It had never before been placed in a situation which would allow oppor¬ 
tunity for behavior of this sort 

This, we suggest, is an example of the use of a round-about method to 
achieve a goal (in this instance, the goal is food-inside-barrier), similar 
to the problem solutions described by Kohler as "Umioeg" During the act 
of jumping to the top of the barrier the food tin was temporarily out of 
the visual field of the rat, yet the sequence of acts bad the coherence char¬ 
acteristic of a purposive behavior unit 
Universtiy of Califonita 
Berkeley, Caltforuia 
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ELECTRIC SHOCK WITH DIFFERENT SIZE ELECTRODES 
T A Jackson and B. F Rirss 

The investiKf'tion licie lepoited owes ils inception to the incicasing intei- 
est in tlie problems centeimg mound the une ol electric shock in psycholoRi- 
cal cxpci imcntation with luimnii and animal subjects At a i ound-tablc 
discussion of the subject, led by Dr G R Wendt, duimK the 1933 Meet¬ 
ing of the American Psychological Association, out of the iluestions laiscc! 
concerned the validity of the oulinaiv gull type of clectiodes The writeis 
have had some difhciilty in using a gull with monkeys, foi it apptais 
llic animal is shocked only as it fijst touches the guH, that is, while the 
aiea of contact is veiy small Once the animal has taken a step onto the 
gull, the skin area in contact with the electiodc is iniicli utcienscd, and, 
It appears, the amount of shotk the animal gets is much clccieased Tlie 
phcnoiiieium is doubtlessly related to the piinciplc of siirfncc density This 
papci icpieseius a prelimmniy study of the iclation between the aicn of the 
skin III contact with the electrode and the amount of clcctiic cuiieiii 
lecjuiied to pioduce a given subjective shock (lowci limcii foi pain shockl 
'Three adult male human subjects weic used in the expciiinent and the aiea 
stimuhited was the vential surface of the first segment of the left middle 

The apparatus consists of three units, an mieival timer,' a siimiilntoi 
and the asscinhlv of clectiodes of vaiving aieas 1 he dination of the 
stimulus lias coiitiolicd bv the intcivai timer (Liken Chiorioyciile) and uas 
)2 second ihrouglioiit the study A stiniulaior’ designed bv Dr T N 
Jenkins was omplovcd to contiol the amount of ciincnt applied in >i given 
stimulus prcseiicatien This appaintiis consists essentially of a stcp<tip 
transfoimei (input 110 volts, 60 cycle, AC), a voltage dividei, and a 
battery of pieciaion icMstois The mam principle embodied m the design 
of this instniinent ;s the use of high loftnges (usiiajJi between 500 and 
1000 111 the piesent stvidj) and large cvtcuial icsisunce (1 in 16 inegolims) 
in seiies with the subject Bv varying the voltage and the external 
resistance at the same time a wide range of <ui(cnts can he obtained In 
this connection it should be noted that by cuiicnt is meant the calculated 
cm rent based on the voltage and the exteinal icsistaiicc, that is, the amount 
of cm lent that goes across the clectiodes when they ait short circuited 
rather than the amount the subject gets when he is stimulated The langc 
of ciinents used was from 0 01 to 070 milhamperes '1 he electrode a^- 
seinhlj (Figuie 1) consists of a piece ot hbci boaid in winch eight pans 

’'Die writers me indebted <o Profcssoi C J Warden of ilic Dopaitmcni 
of Psvchology of Coliunhja IJniveiMty, foi peiitiissioii to use these pieces 
of apparatus 

■Foi a (lesriiptum sec Warden, Jenkins niul Wainei ( 1 ) 
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of electrodes are set, one of ench pan, the "uidilTcrent” one, being of con¬ 
stant size (9,0 mm in diameter) The diameters of the variable electrodes 
are as follows 0 1 mm, 0 2 mtn, 0 S mm, 1 0 rrm, 2 0 mm, 3 0 mm, S 0 mm 
and 7 0 mm All electrodes were of biass and set so that the ends were 
flush with the surface of the board Small stalls were built around each 
pair of electrodes so that, upon various presentations of the stimulus, the 
same points on the surface of the skin would be stimulated 



FIGURE 1 

Showing a Section or the Assembly of Electropes 

The general proceduie used in piesentntion of the stimuli was a foim of 
the method of "Constant Stimuli.’' The lange of effective stimuli was hist 
roughly dcteimincd foi eacli electrode size. That is, the smallest current 
that would arouse a sensation, even a part of the time, was found, as well 
as the smallest current that would consistently elicit a definitely painful 
shock sensation With these determinations a series of seven stimuli arranged 
m steps of equal current differences was chosen for each pair of electrodes 
For example, the range for one subject for the smallest size electrode was 
0 01 to 0 13 millamperes, and the seven stimuli chosen weie, 0 01, 0 03, 0 05, 
0 07, 0 09, Oil, and 0 13, similarly for the largest size the stimuli were 
0 10, 0 17, 0 2+, 0 31, 0 38, 0 +5, and 0 52 milliamperes Since the interval 
timer made a certain amount of noise when the stimuli weie presented it 
wa^ decided to give a blank presentation along with each series of seven 
stimuli This was done to prevent the possibility of the subject’s respond¬ 
ing to secondary cues Immediately before a stimulus was piesentcd the 
subject placed his finger on a pair of clectiodes and maintained a reason¬ 
able degiee of prcssuie until stimulation censed The time between suc¬ 
cessive stimulus presentations was about 20 seconds During this interval 
the subject removed his linger and held a liandkeichief loosely in his 
hand, tins was a means of maintaining a faiily uniform degiee of diyness 
on the surface of the stimulated area In oidei to insure that moisture 
fiom the skin would not accumulate on the fibre board and thus tend 
to form a short ciicuit, successive presentations were not given on the 
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same electrode pflu, Ten senes of eigtt stiranlua presentations were given 
on each size of electrode In the case of oae subject all eight electrode 
sizes were studied; in the other two subjects only four wcie mvestiRated, 
l>lit It will be seen that the results from the latter fully corroborate those 
from the fiiat subject In obtaining judgments of the intensity of the sen¬ 
sations or shoclcs it was moie oi less arbitiaiily decided to use five cate¬ 
gories which are as follows 0 = no sensation, I = very slight sensation of 
a “tactual” nature, 2 = vivid sensation of a ‘'tactual" nature but not at all 
painful, 3 = n lensation in which distinct but very mild pain elements are 
present; 4 = a vivid pain acnsation 

In order to compile the data it la necessary fiist to define, in teims of the 
judgments used, the lower limen for pam shock Since a No 2 judgment 
IS never painful, accoiding to definition, and a No. 3 judgment is always 
painful, then 2i should represent a point where pain elements are piesent 
just 50% of the time A Iimcn may be defined, according to the method of 
Fulleiton and Cattell, ns the point midway between 50% and the 100% 
points, which m this case would be represented by the value 2 75 Uy a 
piocess of interpolation the lower limcn for pain shock, so defined (2 75), 
was computed for each clectiodc size lor each of the thiec subjects Table 

1 shows tlifrse limcns expressed in terms of cunent (milliampcies). Figure 

2 shows the sat"® data in graphic form The obvious conclusion m that 
the larger the size of the clectiode the greater the amount of current re- 
quired to elicit a given shock sensation Tt necessarily follows that the 
same relationship exists between amount of current and the area of skin 
stimulated, since the Utter corresponded very closely with the sii'e of the 
electrode This conclusion holds at least for the conditions undei which 
this experlinent was conducted. The results, however, are not surprising for 
they are consistent with what was expected by the principle of suifacc 
density 

TABLE 1 


Showing thb Relation between Size of Elhcirooe and the Amount of 
CURHBNT THAT WH-U ArOOSE K PmH ShOCK SeMSMION, LqWER 
Limen (2.75) 


Diameter of 
electrode 

Area of 
elect! ode 

Limens expressed in m 
Subject 1 Subject 2 

iilliamperes 
Subject 3 

0 1 mm 

0,QQB sq mm 

0 057 

0 08? 

0 102 

0 2 mm 

0 031 sq mm 

0 083 



0 5 mm 

0 196 sq. mm 

0.097 

0 146 

0145 

1,0 min 

0,785 sq. mm 

0 135 



2 0 mm 

3142 sq. mm 

0173 

0 235 

0 222 

3 0 mm 

7 050 sq mm 

0 203 



5 0 mm 

19 620 sq. mm 

0 296 

0 425 

0 383 

7 0 mm 

38 400 sq mm 

0 355 
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FIGURE 2 

Upper Curve tor Subjects 1 and 2 Combined, Lower Curve for Subject I 


If these results are valid, it would seem that in any sort of experimental 
work in which it is desired to administer a uniform electric shock, uniform 
from one stimulation to another and (or) uniform during n peiiod of stimu¬ 
lation, great care must be taken to insure unifoim area of contact between 
the electiodcs and the skin of the subject If this is not done, and pro¬ 
viding the current source is uniform, the resulting shock sensation will vary 
inveisely with the area of contact When a large electrode (at least 20 
to 30 square mm.) is used and the subject makes only a small fractional 
contact the shock sensation will be many times as intense .ts when full 
contact 18 made A current of appiopriate intensity for full contact with 
a icasonably large electrode will not be appropriate for partial contact 
and vice versa As was mentioned earlier this difficulty is encountered 
in many experiments with animals where the subject is lequiied to walk 
onto a grill. In these cases a current that will just shock the animal 
(cause It to squeal and run off) while standing on the grill, may, if 
minimal contact be made, pioduce so severe a shock as to “condition" the 
subject against the whole apparatus One solution of the difficulty is to 
construct a grill with very small electrodes, so that minimal and maximal 
contact approximate one another If this is done the animal can scarcely 
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increase the area of contact in the act of setting its foot on the grill, for 
any contact is practically full contact Of course if the animal’s foot makes 
contact with several adjacent point electrodes the total area of contact 
will be increased and the shock pioportionately reduced This additional 
difficulty may be avoided by the vise of several independent current sources, 
so that there will be no two pairs of electiodes from the same source on the 
same foot area. Although the present study offers no evidence as to the 
optinnum size of electrodes for grills, still it is clear that they should be 
very small, perhaps less than OS mm in diamctci 


Roference 

1 Wardbn. C J, Jewkins, T N, & Warner, L H, Introduction to com¬ 
parative psychology New Yolk. Ronald Press, 1934 Pp x+S81 
Yale Univenily Hunier College 

New Haven, CoH««ffrc«/ New York Cily 


A METHOD OF RATING SOCIABILITY IN YOUNG CHILDREN 
Acatha Bowiey* 

Observations, each thirty minutes in duration, were made of the pre¬ 
school childien in a Nursery Group, during free play periods cither in the 
playroom or out of doors in the yard An observation card was drawn up 
as follows 

W ‘watchtng, nol actively 

1 appears vacant, daydreams?, sucks thumb 

2 watches activities of others with interest (but remains outside 
the group) 

3 participates passively, as a sympathetic observer 

P P-fistivc social cotilaets {»ol jsIf-taiUated) 

1 refuses to respond to the advances of others (showing refusal 
aggressively) 

2 fails to respond to the advances of others (showing timidity ) 

3. responds submissively to the advances of others 

4- responds co-operatively to the advances of others 

A, active loctnl contacts {self-tmlialed) 

1 contacts agrcssivety with others, 

2 Contacts timidly with others 

•An abbreviated repoit of a study made under the direction of Ruth W 
Washburn, at the Clinic of Child Development, Institute of Human Rela¬ 
tions, Yale University 
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3. contacts spontaneously with others 

4 bids for attention 

5 demands help 

6 contacts co-opcratively and eagerly 

M activities involving the use of tnalenals only. 

Activities were said to terminate when another piece of apparatus was 
added to, or substituted for, what was already in use, or when the child’s 
interest was transferred from one individual to another 

A plus mark was made on the observation card under the appropriate 
heading, nnd the time noted in seconds whenever the observed child made 
a contact, or engaged in activity with materials, A verbatim report of 
language used by the child was also kept (Audibility was lessened when 
the child was out of doors) Afterwards this was classified under social 
vocalization and non'social vocalization, according as the child addressed 
himself or others 

The time was kept with n stop watch The watch was stopped whenever 
the child went out of sight, and started again whenever he came into sight 
The obscrvei was behind a one*way*vision screen when the child was tn> 
doors, and behind screen door^ when the child was out of doois 

Evaluation An attempt was made to obtain a qualitative measure of each 
child’s social adjustment The following method was employed 

1 The classified contacts were valued on a scale graduated according to 
their degree of overt sociability Active social contacts (A) are rated higher 
than passive social contacts (P), and this higher than watching (W) 
Within these categories the contacts were rated in ascending order of 
sociability. The combination of these piinciples lead to the following acnie 
of marks or values which appeared to be sufficiently well based to establish 
a relative order of sociability and to study the consistency of behavior 
of a given child in different periods. 


TABLE 1 


w 

Item 

Watching 

Value 

P Passive social 
contacts 

Item Value 

A Active social 
contacts 

Item Value 

1 

1 

1 

2 

1 

3 

2 

2 

2 

4 

2 

5 

3 

3 

3 

6 

3 

7 



+ 

g 

4 

9 





5 

11 





6 

13 


In order to determine the ranking of each child on this scale of social ad¬ 
justment, the observation caids were studied and the number of seconds the 
child maintained each contact (Tc), and the number of seconds spent in 
purely material activity (M) were computed The total time spent in each 
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’iassified contact was then multiplied by the value given to that contact, 
iccording to the above scale for each of the thiee observations These 
irodiicts were then added Thus a child making numerous contacts for a 
:onBitlcrable length of time undei A6, foi instance, would gam a much 
'lighei score than a child spending most of his time in random watching 
*W’," or playing alone with maleiiala "M” M scores 0, having no so¬ 
ciability value Not only the number of different contacts was considered, 
out also the length of contacts 

2. In order to weight the score of those children who spent a greater 
percentage of then time tn social activity than in material activity, the 
total sum of the products of times and values of each contact was divided 
by the number of seconds in each obseivation peiiod, viz., ISOO, and this 
[vaa termed the Social Index. 


SI « 


S(Tc X Vc) 
1800 


3 In order to determine the average type of social activity the total 
sum of times and values of each contact was divided by the total number 
of seconds that the child spent in social activity and this was termed the 
Score in Contact 


_ i(Tc X Vc) 

S(Tc)' 

4- Finally the number of limes each child vocalized in each of the 
three obseivation periods in a social manner, le, to others and not to 
himself, was determined, and this was teimcd the Social Vocalization, or Vs 
Thus, three measures of sociability were obtained, the Social Index, the 
Score in Contact, and the Social Vocalization The following example will 
make this method of evaluating clear (Table 2) 

These three measures were determined for ench child in each observa¬ 
tion period, and the mean computed 

By this menus a scale of sociability may be established The subjects 
may be ranked according to their scores, and a score both for the time 
they are in social contact, and n score over the whole time of observation 
whether m contact or not can be obtained 
It is contended that the combination of qualitative and quantitative 
methods is of value 


InsUUite of Human Relations 
Yale Uuiveisity 
New Haven, 
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THE DELA-TED RESPONSE OF A CHIMPANZEE TO COLOR AS THE 
CONSTANT VISUAL FACTOR IN A VARYING SITUATION 

Fred S Keller 

In an article, "Concerning Memory in the Chimpanzee," which appeared 
in the Jourir^l of Covipeiraiive pjycholo^y for June, 1928, Professoi Robert 
M. YerLes nnct David N Yerkei report two eicperimenta dealing with de¬ 
layed reaction in chimpanzees (6) The first of these concerns “delayed 
response to a complex tinmodified situation” and the second deals with 
"delayed response to the constant visual factor color in ji varying situation'’ 
Since the conclusions drawn from both experiments have been rather gen¬ 
erally accepted (1, 3, 4, 5), critical comment would still appear to be 
appropriate It will be the purpose of this note to offer an analysis of the 
second of these two experiments and to question Professoi Yerkea’ position 
with respect thereto Reference to the first expetimcnt will be made only 
when esaentlnl for the clarification of points in the second 
The subjects o£ Professor Yerkes* investigations were four chimpanzees 
(Wendy, Dwina, Billy and Pan) The cxpeiiroents were conducted m the 
haymow of a barn in Franklin, N H In the first study all four animals 
wore used, m the second, only one, for reasons to be given later 
In the tests on "delayed response to a complex unmodified situntion” 
Professor Yerkes dcmonstiatcd the ability of the four animals to make a 
delayed reaction ‘‘‘apparently on the basis of position of the reward," when 
four possibilities of choice were odcied (one of four boxes situated in the 
four cornels of the experiment room and equidistant from the moonng-poit 
or point of release in the center of the room) These delays were ns long 
as three hours and involved no maintenance of bodily orientation during the 
delay period Apparently all of the ciiterSa, as postulated by Professor 
Hunter (2) for the delayed-reaction experiment, were present 
In this first experiment white, red, green, and black boxes were baited 
in irregular order, with equal frequency, <ind the same one never used 
twice in succession, delays wore instituted, and then the chimpanzees were 
permitted to clicose “If the food-containing box was Initinlly chosen, the 
subject was allowed to take its reward and, returning to P (mooring post), 
to devour it at its leisure- If instead the choice was incorrect, the animal, 
unless otherwise stated, was drawn back to P and either given opportunity 
for another choice or returned to the living quarters” 

The question asked in the second experiment wns' "Can the chimpanzee 
correctly respond after long delay when a single factor of the total 
situation remains constant? Or, otherwise expressed, may recognition of a 
specific factor be substituted foi response to a complex assemblage of 
factors, Including both absolute and relative position?" 

The specific factor chosen was color, and the problem was first attacked 
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by using one box (the white), baiting it in one position, lemovmg the 
nnimnl from the room, changing the location of the box in the nniinal’s 
absence, bringing the animal back and permitting him to make his choice 

In tiial number two, the only one reported in which such conditions 
prevailed, two ammala, Billy and Pan, went immediately to the posMxons 
which had been occupied by the box when baited, Wendy made a correct 
response, but would not eat the food thus uncovered, while Dwina alone 
got her food at the correct (and only) box, and ate it “These responses,” 
says Professor Yerkes, “make it entirely evident that reaction to the correct 
box, after its location has been changed, is not perfectly simple and a matter 
of course " 

Two weeks were spent in trying to discover a satisfactory method of pro¬ 
cedure During this time Wendy grew sulky and was abandoned, Pan’s 
lesponses were impulsive and blind, and Dwina was given up as a subject 
after sixty trials “because, in the more complex situation involving two or 
more boxes which were shifted after the process of baiting, she displayed 
little ability to respond to the isolated factor of color” Billy alone showed 
“evidences of observation and interest in the experimental aituatlon” and, 
to the experimenter, it “was clear that he was trying hard to discover a 
basis for successful response” 

Variations of technique were employed, after sixty-one trials, when the 
number of subjects had been reduced to one, Billy, until, after the one 
hundred and fiftieth trial, the following was adopted as definite procedure 
and used throughout the remaining period of observation “All four boxes 
were used, but for baiting they were placed in the secondary positions w, 
X, y, z, and after the animal had been removed from the experiment room 
they weie shifted to the positions 1 , 2, 3, 4- in such wise that the absolute 
position of the baited box was eliminated as basis of choice, and the relative 
positions of the four boxes usually were changed. In a given trial any 
one of the four colors might indicate the correct box” The four secondary 
positions were appioximstely in the middle of each side of the room, the 
positions 1, 2, 3 and 4 were in the comers The succession of positions 
around the room—in a counter-clockwise direction—was 1, w, 2, x, 3, y, 
4, z 

"In Table 2 we have tabulated as exhibits the essential conditions and 
results of tuals 151 to 180 as given to Billy between September 1 and 4 
In the third column the position of each box during the process of baiting 
IS represented by appropriate letters Thus, in trial 151, Ww indicates 
that the white box was in position w Bx similarly indicates that the 

black box was at position x, and so on The fourth column, 'position, for 
choice,’ indicates the position to which the boxes were shifted in the 
absence of the animal, nnd therefore the situation to which it finally was 
required to react W2 means that white was in position 2, B3, that black 



272 


SHORT ARTICLES AND NOTES 


was in position 3, and so on The column 'coiiect box,’ designates the 
color and position of the food-containing box Delay le indicated m the 
sixth column in minutes, The last column presents the response of the 
animal! the symbol + indicates correct choice, whereas a letter followed 
by a number, as for example B3 m trial 151, indicates instead that the 
animal incoircctly chose the black box in position 3 
"Throughout this senes of experiments a single opportunity for choice 
was given in each trial. If the choice was incorrect, the aniinnl failed to 
obtain the reward, and was returned to the living quarters to await an¬ 
other trial " 

A reproduction of Professor Yerkes’ Table 2 is given herewith 


TABIE 2 (from Ycrlces) 

Dplayed Response to Color as Only Constant in Situation 


Date 


Num¬ 

ber 

of 

Trial 

Position 

baited 


Position 
(oi choice 


Cor¬ 

rect 

box 

De- Re¬ 
lay apoMe 

September 

1 

131 

Ww 

Bx 

Gy 

Rz 

W2 

B3 G4 

Rl 

W2 

10 

B3 

September 

I 

152 

Ww 

Bx 

Gv 

Rz 

W1 

B2 G3 

R4 

W1 

10 

G3 

September 

1 

133 

Ww 

Bx 

Gy 

R? 

W2 

B3 G4 

Rl 

W2 

10 

B3 

September 

1 

134 

Ww 

Bx 

Gy 

Rz 

W1 

B2 G3 

R4 

W1 

10 

B2 

September 

1 

155 

Ww 

Bx 

Gy 

Rz 

W2 

B3 G4 

Rl 

W2 

10 

B3 

September 

1 

156 

Ww 

Bx 

Gy 

Rz 

W1 

B2 G3 

Rl 

W1 

10 

+ 

September 

2 

137 

Ww 

Bx 

Gy 

Rz 

W3 

154 Gl 

R2 

W3 

5 

■t 

September 

2 

138 

Ww 

Bx 

Gy 

Rz 

G4 

Rl W2 

B3 

G4 

5 

T 

September 

2 

159 

Ww 

Bx 

Gv 

R/ 

Rl 

W2 B3 

G4 

Rl 

S 

W2 

September 

2 

160 

Ww 

Bx 

Gv 

Rz 

R1 

W2 B3 

G4 

Rl 

5 

+ 

September 

2 

161 

Ww 

Bx 

Gv 

Rz 

GI 

R2 W3 

134 

Gl 

5 

B4 

September 

2 

162 

Ww 

Bx 

Gy 

Rz 

G3 

W2 Rl 

B4 

G3 

5 

+ 

September 

2 

163 

Ww 

Bx 

Gy 

Rz 

Bl 

W2 R3 

Gl 

Bl 

5 

W2 

September 

2 

164 

Ww 

Bx 

Gy 

Rz 

B4 

W2 R3 

Gl 

B4 

5 

GI 

September 

2 

165 

Ww 

Bx 

Gy 

Rz 

Bl 

W2 R3 

G4 

Bl 

5 

W2 

September 

2 

16C 

Bz Ww 

Rx 

Gy 

U4 

W3 R2 

Gl 

B4 

5 

Gl 

September 

3 

167 

Ww 

Gx 

Rv 

Bz 

Rl 

W2 G3 

n4 

Rl 

5 

+ 

September 

3 

168 

Ww 

Gx 

Rv 

Dz 

W2 

G3 R4 

Bl 

W2 

S 

-f 

September 

3 

169 

Ww 

Gx 

Ky 

Dz 

G3 

R4 B1W2 

G3 

5 

W2 

September 

3 

170 

Ww 

Gx 

Rv 

Bz 

G4 

Bl R2W3 

G4 

5 

+ 

September 

3 

171 

Ww 

Gx 

By 

Rz 

B4 

Rl \V2 

G3 

B4 

5 

G3 

September 

3 

172 

Ww 

Gx 

By 

R? 

151 

R2 WS 

G4 

Bl 

5 

W3 

September 

3 

173 

Ww 

Gx 

By 

Rz 

B4 

Rl W2 

G3 

B4 

5 

W2 

September 

3 

174 

Ww 

Gx 

By 

Rz 

Bl 

R2 W3 

G4 

Bl 

5 

W3 

September 

3 

175 

Ww 

Gx 

By 

Rz 

B4 

Rl W2 

G3 

B4 

S 

Rl 

Septembei 

3 

176 

Ww 

Gx 

By 

Rz 

Bl 

R2 W3 

G4 

131 

5 

G4 

September 

3 

177 

Ww 

Gx 

By 

Rz 

B4 

Rl W2 

G3 

B+ 

3 

W2 

September 

3 

178 

Ww 

Gx 

By 

Rz 

Bl 

R2 W3 

Gl 

Bl 

5 

G4 

September 

3 

179 

Ww 

Gx 

By 

Rz 

Bl 

Rl W2 

G3 

B4 

S 

+ 

September 

4 

130 

Ww 

Gx 

By 

Rz 

Gl W2 R3 

134 

Gl 

10 

B4 
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A glance at this table, wherein appears but nine correct lesponscs out of 
thiity choices, suggests that Billy was unable to make a delayed response 
to the color factor However, the experimenter asks us to consider a certain 
peculiarity of the animal's behavior 

After complete failuie in the first five trials, and four out of five correct 
responses between 156 «’jnd 160, the “peculiar phenomenon appeared of 
rejection of a given box” Black, although piescnted thirteen times as the 
food-coiitnining box, including nine times in succession, was only once 
chosen Red also, accoiding to the experimenter, was rejected, although 
in the entile data given we find but one such icjectioii, whereas we do find 
that giccn was lejected (ic, not reacted to correctly) three times, and 
white was rejected six times, including five in succession It is regrettable 
that wc are not given complete data on trials 181-200 which appeal to 
have played a very important pait in determining the experimenter’s con¬ 
clusions 

This neglect of the black box ts interesting and one is moved to speculate 
as to the reasons foi such non-rcaction to a coloi; but it comes as a surprise 
when Professor Yerkes tells us that in tabulating to deteiminc the propor¬ 
tions of conect and mconect rcspoiises it seems desirable to eliminate 
this senes of per^everational mistakes That is, foi the forty trials be¬ 
tween 16I and 200, wc are asked to omit thirteen (twelve?) inconcct 
choices 

In the critic’s opinion such an omission finds its only justification In the 
assumption that the ciiimpanzce is rejecting a single color That the 
animal is rejecting no position in these trials becomes dear in glancing 
down the coliinin of Responses In trials 163-166 we find the position-choice 
of lesponscs to be 2 - 1 ' 2 -t (after which, incidentally, the animal responded 
correctly on the next day, 1-2, when the colors red and white were used), 
in tiinls 171-179 we find the following distribution 3-3-2-3-1-+-2-4 + Of 
the thirteen choices in question, position 1 is chosen three times, 2 is chosen 
four times, 3 is chosen thiee times and 4 is chosen thiec times 

With the elimination of such data we find that the chiinpan/ce has made 
thirteen ccncct responses and fourteen inconcct ones in trials 161-200 
Professor Yerkes then asks us to make fuithci allowance for the maiked 
influence of the previously coiiect box upon each choice, whereupon it should 
be clear that the "percentage of coriect choices would run well over 50, 
whereas except on the basis of selection by color or some unintended cue 
or cues, it should not exceed 25” 

The experimentci seems to lefer here to the maiked influence of the 
picvioubly chosen color Exaroinatioii of the tabulated record shows that 
three incoirect choices in all might be attributed to the effect of the pre¬ 
viously chosen coriect color, two of which might equally well be regarded as 
pcrseveiational tendencies with respect to position Obviously, the sig- 
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Qificancfr of thia supplementary argument la not great rurthermore, if we 
consider this pcrsevcrational effect without reference to the correctness of 
the immediately preceding choice, we find eight choices of coloi and seven 
of position like those of the preceding trials Two of these involve aimi* 
lanty in position and color 

That Professor Yerlces was not uncxpectant of adverse ccUicUcn seems 
clear from Ins own rcmaiks concerning the Inadequacy of the tabulated 
results, and tlie subsequent emphasis placed upon descriptive leports of 
six “typical*’ trials, 

In attempting an analysis of this descriptive matter it may be noted that 
for trials 185, 190, and 198 wc arc given no record of the immediately 
preceding choices, and that for trials 187, 191, and 198 we have no data on 
the immediately succeeding choices The desciiptions offered mstecad have 
value, capctinlly when coming from such a trained obaeiver as Piofcssor 
Yerkes, and were It not foi the table given m the earlier port of his paper, 
as well as the statement of the total number of correct and incorrect 
responses in the ii tabulated twenty lunls, they would undoubtedly carry 
more conviction 

As It 18 , one must ask in what respect these six trials arc "typical" 
Surely not from the point of view of correctness, for we arc already iti' 
formed that by intervuis of delay, between trials 180 and 200 inclusive, 
the choices distribute themselves as fellows “ for lO-mimite, I correct, 
1 incorrect, the same for IS-minute, for 20>mimite, 2 incorrect, for 30* 
minute, 4 correct, 5 incorrect; for 4S-minutc, 1 coricct, for 60*minutc, 1 
correct, 4 incorrect" There were, then, eight correct tnah, five of which 
have been described; and thiiteen incorrect trials, one of which has been 
described It is not clear then, in the light of the data presented for these 
trials, that the descriptions are typical m any lespect save one. they tend 
to support the experimenter’s conclusions 
In general ProfcBsot Ycrkea finds two sorts of positive evidence that the 
chimpanzee is able to respond, after an intcivnl of at least thirty minutes' 
delay, to the color factor in a quadruple choice situation 
1 The attitude of the subject and the characteristics of his response 
Under this is mentioned "the appearance of observation, compniison, and 
recognition and the tendency to choose, sometimes on the basis of color 
alone and again on the basis of color and location, the box fioin which 
food hnd been obtained m the previous trial" 

2. The success of the response, as shown by the experimental data 
He concludes' “Delayed Response to color as isolated factor, nlthough 
obviously difficult for the chimpanzee, appeared convincingly after delays 
of at least 30 minutes This is not a limit, for our experiment is incom¬ 
plete and oui report preliminary and tentative” 
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After exnmination of the material which led to this coaclusion, two 
general criticisms may now be made 

1 Results which were not of a nature to support the experimenter's 
point of view were eliminated upon what appears to be the assumption 
that the factor deteiminmg the animal’s responses was the factor of which 
the experiment was designed to prove the existence oi non-existence 

2 The data for twenty tests, upon which the experimenter placed most 
emphasis, is not presented except by way of six descriptions of behavior, 
five of which support the invcstigatoi’s conclusion, and which wc are 
unable to consider in connection witli the other fourteen tests Ihd the 
preceding thirty tests conclusively demonstrated the ability in question this 
data might well have been omitted, but, under the conditions, the lack is 
grevious 
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Mahy M SHinirY Thr Fust Tioo Yeats Minnenpolvs Univ Minn 
Press Vol I, Postui/ii amt Locomolot Dcvflopmeul, 1931, pp xv+227 
Voi II, Iniellcctual Developutent, 1933, pp xviH-SH Vol III, PeisoitaUty 
Mamfcstationsj 1933, pp xi4-22S, 

Psychologists who aie more inteiesteil in explaining ihe pioccsscs of 
developmenf than in meielv establisliing nomis of bchavioi are turning 
with hope and enthusiasm to longitutlmal studies of infancy and early 
cliildliood The babv diaries, which in the lattei nineteenth and eaily 
twentieth centuries furnished almost the only available data cithei upon 
norms or seriucnces of infant bchavioi, aie admittedly the lineal predeces' 
sars of the developmental studies svhich the last three oi four years have 
brought foith It is impressive to see the tontiibiitioiis of pioneers bhe 
Tiedemann, Dniwin, Picyci, Shinn, nssuiimig a new valuation, and fur¬ 
nishing the basic observations fiom which mvcstigatois such ns Pratt, Irwin, 
Baylcv, Shirley, take then departme 
Shirley, whose woric constitutes the subject of the piesent review, has 
conserved some of the most valuable fentuics of the dioiy method The 
babies studied by her and her co-worker, I9i Boyd, were observed m their 
own homes, the author taking the view that to sccuic iccoids of behavior 
in familiar siirioundtngs moie than odset the loss m loboicitoiy precision 
Visits were so frequent (daily dining the (list week of life, on .ilternatc 
days duiing the second week, weekly during the fiint year, biweekly during 
the second year) that the development of new behavior patterns could be 
noted within a few days of their appcaiance Moicovci, the tests and 
obscivations were checked and supplemented by daily iccords kept by the 
mothers of the biiblcs upon “pcciaUv devised schedules 

While bonowing libeially fiom the past, the niitlior at the same time 
has availed herself of the benefits ot psychometric techniques, and of the 
invaluable backing of a icscaicli institute whose facililics weic at her 
disposal during the painstaking collection and working up of data. Fur- 
thci, she has secured intensive and compichcnsive giowth data not upon 
an isolated case or two, but upon twenty-five infants The icsiilting work 
throws light upon the following important phases of development to which 
a collection of diaries of single cases observed fiom varying points of view 
could baldly make much contribution, and which "cross-section” studies 
using diffeient subjects at diffeicnt age levels could not approach at all 

1. The degiec of consistency with which behaviors unfold in given 
sequences 

2. Direcliorrol piinciples of development 

3 Integration and individiiatioD of developing bchavioi patterns 

4 The continuity of development of ceitaiii skills and functions versus 
the saltatory growth of others 
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5 The degree of persistence of developmental rates and of individual 
differences fiom child to child 

6 The interrelationship of giowth rates in different functions 

Volume I treats the data collected upon progress toward creeping, stand¬ 
ing, and walking, and furnishes a basis for the majoi conclusion that 
“motor development, quite apart fiom age, follows a pattern that has five 
major ordeis They may be clesciibed more oi less adequately ns (a) 
development of passive postural control, (b) development of active pos¬ 
tural contiol, (c) active effotts toward locomotion, (d) locomotion by 
creeping and walking with support, (e) walking alone, Each major order 
of development has seveial stages, There is some shifting in sequence of 
stages within an ordei, but theic is no transposition of a stage from one 
order to another The motor play of a baby at any age is in accordance 
Avith the activities of the older of development in which he is ,at the time" 
Other significant findings nie (1) the cephalo-caudnl direction of developing 
postural and locomotor contiol (le, from the head down the neck and 
trunk to the legs), ( 2 ) predictability of age of walking alone represented 
by r= 80 from age of standing with help, r= 80 from age of creeping, 
1=88 from age of walking with help, and zero from skills developing 
earlier than the 30th week, (3) suddenness of appearance of motor skills 
such as sitting, creeping, and walking, (4) apparent tendency for thin, 
muscular babies and small-boned bnbies to walk earlier than short, rotund 
babies and exceedingly heavy babies, (5) a coirelation of 28 between pre¬ 
cocity m walking and scoie on the Minnesota Preschool Test at 18 months, 
( 6 ) a tendency towaid decieased vocalization in many of the children at 
peiiods when motoi acts such as reaching, sitting, and walking weic being 
perfected 

Volume II, entitled Inlellccliinl Development, articulates data upon fine 
motor coordination with the motoi data reported in Volume I, includes 
chapters upon the beginnings of speech, eaily social development, and the 
growth of comprehension, and devotes the bulk of space to a discussion of 
the batteries of psychological examinations that were administered at reg¬ 
ular intervals The examinations included items suggested to the experi¬ 
menter by the baby biographies, as well as many items taken or adapted 
from schedules of Kuhlmann, Gesell, Watson, Jones, Stutsman, and Wallin 
The full Gesell Developmentnl Schedule and Minnesota Pieachool Schedule 
were also used on several occasions 

As in the case of gioss postiiial and loconiotoi contiol, the author finds 
evidence of consistent aeiial unfolding of behavior patteins, a cephalo¬ 
caudal diiectional tendency in the development of skills, and suddenness in 
the emergence of many items of behavioi Evidence is also piesenccd at 
a few points upon the individuation of lesponseg out of geneialwed activity, 
eg, the gradual differentiation of leaching and giasping activities fiom a 
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kind of mass activity involving thraihiog movements of all the limbs 
With regard to developmental rate it la found that new items of behavior 
emerge more rapidly during the fiist year thin during the second, the 
author drawing an analogy lieie between differentiation of structure aa 
opposed to hypertrophic giowth during early embryonic life On the basis 
of point scores at successive ages the author also infers that the growth 
curve of mental level has a maiked negative nccclcia'tion from biitli to 
tvro years. The rcndei may question, however, whethei adequate grounds 
for this inference arc contnmeil within the data, since the values of the 
point scores and the author’s scvcial derivations from these depend upon 
the rate of emergence of items, and this late docs not necessarily correspond 
to the growth rate of underlying capacities 
At the time of their emeigence different types of behavior—locomotion, 
vocalization, and manipulation—-are little conclatcd, but signs of integration 
begin to show in the second year, correlation coeffictentB of the order 
of 30 to SO being reported between devciopmentn! scores on vocalization 
and manipulation Individual composite scoics of perfoimnnce, na com' 
puted in various ways, and upon various test batteries, show very little 
consistency over periods of several months during the first: year, but "at 
about 13 months the babies begin to hold their places in the group with 
considerable consistency" It must be remembered, however, that the 
babies were followed only to the age of 24 months Daylcy’s growth study 
indicates that while mental test performance maintains n greater constancy 
over six months intetvals after the age of 24 months than before, there 
IS a marked tendency for correlations to decrease ns the inteivnl between 
teats increases. This holds up to S4 months, the Inst age at which data 
have thus far been worked up 

In Volume 111, Shirley gathers together the data which illuminate the 
less intellectual, le&s motor aspects of behavior under the following chapter 
headings Irritability at Tests During the Fust Year, Peisonality as it 
Appears at Faychologica) Examinations, Personality ns Expiessed m lu' 
cidental Reactions, Personality as Revealed in Speech Quantitative tieat- 
ment is thereafter dispensed with in favor of a three-dimensional descriptive 
peisonality study of each baby in his family background, based upon the 
preceding data together with supplementary observations and the author’s 
interpretation of the whole 

Records upon fussing, crying, screaming, and other vocalization, passive 
holding or chewing of toys, attentive, attention-getting, and escape reactions, 
cooperative play with children and adults, other socinl reactions such as 
watching persons, sympathy, shyness, etc., emotional demonstrations, ex¬ 
pressive movements, and conveisational content comprise the subject matter 
of this monograph. With such behaviois as can be scoicd oi quantified, 
it is aignihcant that all the growth cuives of individual bnbics show the 
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same shapes as the curves represented by the group medians, from which 
the author concludes that “the course of development is just as orderly 
for reactions that decline and disappear with age and for those that nre 
transitory as it is for those that become steadily more marked with 
age . ’’ Consideration is also given to the question of age-to-age con* 
stancy of individual dilfeicnces, but the statistical techniques here employed 
(particularly the "percentage of median" technique) leave this problem, 
wc believe, m an unsettled state The reader could wish that upon all 
the scored personality reactions as stiaightforvvard a treatment had been 
used as m the case of "initability ” This trait maintains fair constancy 
during the first half-year as shown during both physical and anthropo¬ 
metric examinations, but conataiicy between die first and second half- 
years only as shown during anthropometric examinations (rank corrcla- 
lion= 58 between weeks 1-2+, and weeks 28-52). With respect to the 
other personality trnits, Shirley’s case narratives seem to oiTer data which 
arc more suggestive as to pcimanencc of trends than do the attempts 
at quantitative tieatmeut Particularly impressive are illustrations of the 
phenomenon called “congruente" by Vernon and Allport. "When Virginia, 
Ruth, Maurice, and Matthew gave up screaming, they became the most 
strongly addicted of the childien to escaping fiom the examination. Simi¬ 
larly, Quentin's timorous crying gave way to apprehensive watching and 
that in turn to hiding temporarily behind his mother nnd being reluctant 
to play and talk in the examiners' presence" 

The study also touches upon the piobicm of personality organi 2 ation 
Apropos of “pattern," Shirley attaches much significance to the fact that 
“profile charts" of the different babies were so unlike m contour that the 
examiner could identify them without names However, “pattern” in the 
sense of integrated parts oi Gestalt would not be a necessary condition for 
the examiner’s success in this experiment—in fact profiles of scores on 
specific habits might be even easier to identify Of probably greater 
importance nre the datn, again piesented through the convincing cage his¬ 
tories, showing that certain traits such as friendliness, timidity, helpfulness, 
imagination, attention-seeking, are often manifested by a child in a wide 
variety of situations From desciiptive recoids of this kind may be de¬ 
rived clues as to the nucleai ti.'iita around which peisonality really is 
built—Hartshorne and May, Newcomb, and others having demonstrated 
effectually that personalities cannot be catalogued, at least m general, 
according to certain other popular pigeonholes. 

In theac documents on development is a unity of viewpoint that weaves 
through all of the diverse materials assembled from the twenty-five infants 
over months of time in the varying laboratory conditions of the children’s 
own homes This is the thesis that emergence of skills, abilities, and atti¬ 
tudes waits upon maturation- Although the role of leaining in the im- 
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provemetit of pcrfoimance is not deoicd, it 19 Shirley’s conviction that this 
role IS a very subordinate one (lining the first two years In support of 
her thesis she draws upon the following lines of evidence* the early ap-. 
pcarance of individunl differences, the chiUl-to-cliild consistency of order 
in developmenial stages, the similanly in the dcvcloptncntal sequences of 
human and nniinal infants, the confoimity of (Icvclopincntnl order to the 
anatniTiical law of antei lor-posteiior development, anecdotal data upon 
the apparent independence of developmental phenomenn and efforts of the 
parents to hasten or control these 

That mfltuintjon sets the iippci limita of rhe performance of skills we 
cni) hardly doubt from the evidence of the present study and from datn 
which the author skillfully ninasses fiom the literature Whether learning 
plays so slight a role as Shirley cicdits to it might be qtiestioncd or even 
indignantly denied by some student* of development Comptvrc, for ex¬ 
ample, E B Holt’s antithetical view that even the engrams of reflexes 
appealing at birth have been built in through a pioccss of intia-uteucie 
condiUoning In legaid to "peisonality" the authoi’s position upon matura¬ 
tion and untrained tendencies is less grounded m evidence than is the 
case with the motoi and mental behavior items. More co-twin control 
expenments of the type iniiioted by Gesell, and more studies of identical 
twins reared in difFeicnt environments, may eventually go a long way 
toward solving the muturation-versus-lcaining pioblem partially answered 
in the present monographs 

Bakdaka S Burks 

insuiute of ChtiA Welfare 
Umveuity of California 
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FURTHER EVIDENCE CONCERNING COLOR 
BLINDNESS IN RATS 

From the Psychological Lahoratory of the Uuivenity of Pittsburgh 


Norman L. Munn 


Introduction 

In a previous experiment (4) the wiitcr obtained what appeared 
to be good evidence of color blindness in hooded rats After dis¬ 
criminating a colored area from a giay aiea of markedly difterent 
brightness, the animals weie required to discriminate the color from 
a senes of grays which gradually approximated it in brightness There 
was foi each color a gray which the animal failed to discriminate 
from It. The brightness value of the color was regarded as equiva¬ 
lent to the brightness value of tins gray, Heimg yellow and Henng 
green wore thus found to have a brightness value equivalent to 
Henng gray No. 7. Hermg blue was equivalent in bright¬ 
ness value to Hering gray No 29. Hering red was equivalent m 
brightness value to Hering giay No 41 
The animals' failure to discriminate the colois from each of the 
grays of the Henng senes might in itself be regarded as good evi¬ 
dence of color blindness It is conceivable, however, that training 
with stimuli of different brightness might produce a set for brightness, 
this set preventing the animal from making a ready transition from 
brightness discrimination to color disciimination when biightncss 
cues were no longer present Therefore an attempt was made to 
obtain disciimination between green and yellow, colors which the 
previous determinations had shown to be equivalent in brightness 
value for the rat Although 850 trials were given before tlie experi¬ 
ment was discontinued, the animals failed to manifest signs of learn¬ 
ing. The authoi was thus forced to conclude that the animals were 
color blind, a conclusion reached several years earlier by Watson and 
Watson (7) who, using the Yerkes-Watson discrimination method, 
failed to obtain discrimination between red and green and yellow 
and blue after brightness cues had been eliminated 

Coleman and Hamilton (1) have reported failure of hooded rats 
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to discriminate between red and giay, green and gray, blue and gray, 
and red and green when brightness dif^eIcnccs were eliminated. They 
used Lashley’s jumping apparatus and colored cards. Their conclu¬ 
sion was that "the hooded rat is unable to discriminate objects of 
different color, whose brightnesses are equal for the rat’s own eye" 
(p. 181). 

Anatomical evidence for the rat’s color blindness resides in the 
fact that the cones, which are geneially conceded to play an important 
part in color vision, appear to be absent The most recent evidence 
IS to be found in Lashley’s (3) careful study of the structure of the 
rat’s eye 

The rat’s color blindness might have been regarded as an estab¬ 
lished fact but for Walton’s recent investigation. The results of this 
investigation led Walton (6) to conclude that "colored lights may 
be discriminated by white rats providing the colors arc not too close 
together on the spectrum.’’ He said, furthermore, “If these conclu¬ 
sions are valid, we may be led to question the assumption that the 
cones are the organs of color vision, providing of course, it can be 
shown (oncluswely that the retina of the rat’s eye is coneless" (p. 
394), 

Walton’s rats were trained to discriminate between colors equated 
in brightness for the human eye. The colored liglits which the ani¬ 
mals were successful in discriminating under these conditions were 
red and green, red and blue, red and yellow, and yellow and blue 
They failed to discriminate between green and blue and yellow and 
green. This failure was attributed to the closeness of these colors 
on the spectrum. According to Walton, the positive results have 
tu^o possible explanations: "The rats were either reacting to the 
color elements or to the intensities. If they were reacting to the 
intensities, it must mean that the lights affect the rat’s eye in a man¬ 
ner which is different from the way m which they affect the liuman 
eye. To determine whether or not the rats were reacting to the 
darker or to the lighter of the two lights, a series of 30 tiials was 
run in which the lights were made definitely diffcicnt in intensity. 
In an irregular order the intensities were shifted about, so that 50 
per cent of the time, the ‘positive’ color (the one to which the rats 
were trained to go to food) was the darker of the two lights, and 
the rest of the time the ‘negative’ color was the darker If the 
animal succeeded in these tests, the conclusion was drawn that it 
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could distinguish the colors as hues and not as intensities” (6, p. 

385) . The animals were not confused by these controls. 

No information is given conceiniiig die magnitude of the changes 
in intensity. It is reported, however, that they weic pioduced by 
means of a iheostat Since Walton did not determine the brightness 
value of the colois for the rat’s eye, one is led to suppose that 
“darkei” and “lighter” refer to the effect of the changes in intensity 
upon the human eye 

In some of the experiments to be reported in the piesent paper it 
was discovered that maikcd changes in brightness for the human eye 
failed to have any inRuence upon the accuracy of the rat’s disciimvna' 
tion. Yet fuithei tests with still laiger vanations in brightness 
showed that the response had been to brightness latlicr than to color 
difterences. By making a sufficiently large change in the intensities 
of the lights, for example, the animal’s lesponsc -was Ycverscd so 
that accuracy of discrimination dropped fiom 100 pei cent to 0 
pel cent. Hence, to evaluate Walton’s results, one would need to 
have information concerning the magnitude of the changes of in¬ 
tensity in teims of their effect upon the eye of the animal This 
could be ascertained only after the brightness value of the colors 
for the rat’s eye had been determined. 

Walton was successful in obtaining discrimination between a led 
light and darkness He says, m desciibmg the nature of his controls, 
“As soon as the animal had learned the pioblem the red was lovveied 
in intensity by means of a rheostat. Then the experiment was con¬ 
tinued under dark adaptation Each day the intensity was lowered 
still further until the operator found It necessary to place his hands 
in each passageway to tell which one was being used by the rat. 
Finally the intensity was so low that we had difficulty in seeing the 
light The rats, although their leactions were slowed down some¬ 
what by the changes, continued to make perfect responses” (6, p. 

386) No further information conccining these changes in intensity 
is given It would be interesting to know whether the intensity 
was decreased until the animal could no longer discriminate The 
author does not say whether the red light was finally eliminated in 
Older to determine if the lat was responding to non-visual cues 

It is difficult to reconcile this disci imination between darkness and 
red light of low intensity with the results of Watson and Watson 
(7), Coleman and Hamilton (1) and the writer (4), since these 
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investigators found red to have extremely low stimulating value for 
the rat In an unpublished study, the aim of which was to deter¬ 
mine the spectral luminosity curve for the rat, the wiitei obtained 
further evidence of the low stimulating value of red light. The 
positive stimulus was a white aiea of low intensity, its illumination 
being approximately 029 f-c The negative stimulus consisted of 
red light (transmitted bf Wratten filter No. 70) having an area 
equivalent to that of the white stimulus The iUunun«ation of the 
red area was quite low, being provided by a 100-watt daylight 
lamp at a distance of IH inches Following masteiy of the dis¬ 
crimination, the intensity of the ted light was gradually increased 
by moving the lamp closer to the stimulus patch. Although the 
writer expected to find an intensity of icd light which would inter¬ 
fere With discrimination, the gieatest intensity of red obtainable in 
the appaiatus (a 200-wai:t lamp placed at the point j in Figure 1) 
did not affect the accuracy of discrimination At this intensity the 
red light appealed to the human eye as much brighter than the white 
light Eitiicr the animal was responding to the red as a color or it 
was responding to it as still darker than the white. That the latter 
possibility was correct became evident when, upon elimination of 
the white area, the animals reversed their responses That is, instead 
of responding negatively to tlie red area as had been the case for 
several hundred trials, the animals now responded to it positively. 
It was, for the rat, brighter than dai-kncss but less bright than the 
white area. 

Thi.s finding, it seems to the writer, lias a direct bearing upon some 
of Walton’s positive results. The disciiminations obtained by him, 
with the exception of that between yellow and blue, all involved 
red light as one of the stimuli If red has low stimulating value for 
the rat even at high intensities, Wahon*s variation of intensity might 
have been quite ineffective. Variations of the intensity of the red 
light may have been imperceptible to the animals while variations 
of the intensity of the lights paired with red may have been insuffi¬ 
cient to destroy the relative brightness difference already existing— 
a brightness difference due to the fact that red has much lower stimu¬ 
lating value than any of the other colors 

Tile positive results with yellow and blue, however, could not be 
explained on this basis It was partly to undertake a check on this 
result that the present investigation was undertaken. 
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The present cxpciiment involves measurement of the brightness 
value of yellow and blue light for the rat's eye as well as a determina¬ 
tion of the animal's ability to discriminate between these colors when 
they are of equivalent brightness to its eye 

Apparatus and Method 

The apparatus is a modification of the one used by Slater and 
Munn (5) m an investigation of the brightness vision of the white 
rat. It appeared well adapted to the needs of the present study 
Figure 1, a diagrammatic side view of the apparatus, shows the con¬ 
struction of the discrimination and light boxes, the mode of opera¬ 
tion of the doors and lights, and the chief vertical dimensions. 

Figure 2 IS a giound plan of the light box It shows the man¬ 
ner m which the lights weie moved back and fortli to vary the 
intensity of the stimuli. The expciimcnter pulled the string on 
the outside of the box in the icquiicd direction until the carnage 
came into contact with the stop. The inside of the box was painted 
a dull black and the chambers were sealed to pi event leakage of 
light from one to the other 

Tlie chief characteristics and dimensions of the discrimination 
box aie illustrated in Figure 3 This apparatus was constructed 
from three-ply wood The cntiie inside of the discrimination box, 
with the exception of the stimulus patches, was covered with black 
velvet Tins effectively destroyed differential reflection of the light 
fiom the stimuli The stimulus patches consisted of milk glass 
inch in thickness Over a single sheet of milk glass 12 inches 
by 6 inches in size was placed a sheet of metal from which two 
5-inch squares had been cut The upper surface of the sheet of 
metal was coveied with black velvet No light entered the dis-l 
crimination chamber except that transmitted by the two 5-inch 
squares of milk glass. 

The colored stimuli consisted of the squares of milk glass upon 
which light transmitted from Wiatten filters was projected The 
light was projected upon the undei surface of tlie glass bv means 
of the mirrors shown in Figure 1. The filters were inserted in 
tlie stimulus panel, between the 150*watt daylight lamps and the 
mirrors. The standard white stimulus patch was obtained by pro¬ 
jecting the light from a 150-watt daylight lamp upon the under 
side of the milk glass, a sheet of plain glass appearing in the stim- 
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Ground Plan or the Discriminatiom Box 
The rat entered the drsctimmatioti chamber from the box, a. In ■which it 
had been conveyed to the front of the apparatus from the food box or 
confinement chamber After emerging fiom this box. the animal ran down 
the incline, toward the stimulus patches, d and d' The diagonal ■walls 
of the discrimination chamber were to prevent the animal from consuming 
time in exploration of the corners After b correct response, the door 
e or e' was opened, admitting the animal to the food box, / Immediately 
following an incorrect response, the door c was dropped This door con¬ 
fined the animal to the chamber above the incorrect stimiiliis The door 
■was sometimes used to prevent the animal fiom returning into the dis¬ 
crimination chamber after a correct rceponee. The bulb, g, dimly illumi¬ 
nated the food box from which it was separated by frosted glass 

ulus panel. The 150-watt daylight lamp %vds at a distance of 76 
inches from the stimulus patch. 

The Wratten filters used in this investigation were No 7i (yel¬ 
low green) and No 75 (blue green) These filters gave a good 
yellow and a good blue when the light transmitted by them was 
projected upon the milk glass Their spectrophotometric absorp¬ 
tion curves are reported m the Eastman Kodak pamphlet entitled 
JVratten Light Filters. The yellow filter ■was used at normal trans¬ 
mission while the blue was covcicd with two thin sheets of wax 
paper. The illumination of the coloicd areas can be given only 
indirectly, since we possessed no means of measuring the illumina¬ 
tion of colored light As will be seen from the tables to be pre¬ 
sented later, tlie distance of tlic lamp from the stimulus patch Is 
reported in each case This is all that was necessaiy for the present 
purposes. The illumination of the standard white area was .029 
foot candles as measured by means of a Macbeth illuminometer. 

A quiet room was used for the experiment and the only illumina¬ 
tion came from the stimulus* patches and the small lamp which 
served to illuminate the food box. The animals were kept in the 
same room. The room ivas darkened sevei.il hours before the daily 
trials began and the cages were covered during the experiment in 
order to insure a given state of adaptation at the beginning of the 
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trials Ten trials per day were given The animals were fed a 
dally ration consisting of two pieces of Purina Dog Chow. Once 
a week they received a supply of lettuce. 

After they had become adapted to the apparatus and general 
proccduie, the animals were required to discriminate the standard 
white area from the colored area by lespoiiding to the foimcr. The 
colored area was at first quite dim, the white area being definitely 
brighter. When the discrimination had been masteied, the intensity 
of the colored area was increased. Its intensity was increased in 
large units at first and then in smaller and smaller units as the 
thieshold was approached When the animal’s accuracy fell below 
80 per cent in 10 tiials, the intensity was decreased and a fuither 
determination made This was continued for a numbei of senes 
of 10 trials each until the intensity of tlie colored aie.i which could 
be discriminated fiom the white aiea with an accuracy of ap¬ 
proximately 80 per cent was determined. Furthei details concern¬ 
ing these procedures appear m the report of results 

The animal was rewarded immediately following a correct re¬ 
sponse, the experimenter opening a dooi which admitted it to the 
food box In the food box it was allowed to nibble at a piece 
of Purina Dog Chow until picked up and placed m the entrance 
box. The entrance box was then carried to the fiont of the ap¬ 
paratus and its opening placed against the opening of the discrim¬ 
ination chamber Following an incorrect response, which consisted 
in placing the two front feet on the incorrect stimulus patch, a 
door was dropped which confined the animal to the compartment 
containing this patch Usually the animal ran right across the 
stimulus patch in making an incorrect response Theie wcie a few 
trials, however, in which dropping of the door did not confine the 
animal In these instances the animal was picked up from the dis¬ 
crimination chambci and d-iopped into the chambei over the incorrect 
stimulus patch The rat was always removed fiom this chamber 
before changes in the position of the stimuli were made No food 
was given after an incorrect response 

Piecautions against the use of extianeous cues were obseived 
tliroughout the experiment The experimenter was hidden from 
the animal’s view by means of a scieen, operation of the doois of 
the discrimination box occuiicd after the animal had made its re¬ 
sponse, having the food equidistant from the stimuli excluded olfac- 
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tory cues; use of a box to convey the animal fiom the food box 
or confinement chamber to the entrance of the discrimination box 
minimized possible handling cues; a chance order of presentation of 
the stimuli pi even ted discrimination upon the basis of position habits, 
and the distance of the lamps from the stimulus patches prevented 
the animals from discriminating tempeiatuie differences. Additional 
controls to lest whether the unavoidable noise associated with chang¬ 
ing of the position of the /iJtejs and vnrmtion of the distance of 
the lamps aided the animal led to negative results. The fact that 
a point was eventually reached where the animals failed to maintain 
their discrimination was sufficient proof that secondary cues were 
not being used as a basis of disciimination. 

Results 

The Btiffhlness Value of "Yellow for the RaVs Eye The vellow, 
as already indicated, was obtained by passing light tinough Wratten 
filter No. 73. Little difficulty was experienced in obtaining the 
initial discrimination between white and a low intensity of yellow, 
since the animals had already been trained to discriminate the 
standard white area from red which, as already indicated, had a 
very low stimulating value. The results aic summaiizcd m Table 
1 . 

TABLE 1 

DETERMINATION OF THE BRIGHTNESS VALUE OF YEI.LOW TOR THE RaT 
The area of each stimulus patch was 2S sq in, Illumination of 
the standard white area (positive stimulus) wns approximately 
029 fc The table shows the pcicentage of correct responses 
for the number of trials indicated m the parentheses. 


Rnt 

Distance 

114" 

of 150-\vau lamp from 
114-64" 57" 

colored stimulus 
51" 

patch 

47" 

1 

94(50) 

83(90)* 

78(50) 

58(50) 


2 

90(50) 

88(70) 

84(50) 

56(50) 


3 

100(50) 

100(60) 

86(50) 

72(50) 


4 

96(50) 

90(80) 

78(50) 

58(50) 

Ulilsil 


•These figures summarize the results of an approximation senes earned 
to the point vvhere evidence of proximity to the threshold was obtained 
The figures in the parentheses do not necessarily indicate consecutive 
trials, A aeries of 10 tnnla in which the animal made two or more 
errors was followed by retraining on the intensities previously diacrini- 
mated A further test was then given. These figures summarize the 
results of all trials, including retraining 
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Examination of tha table shows that a high degiee of accuracy 
was maintained until the lamp behind the colored area was moved 
to within 64 inches of the area. If an accuracy of appioximately 
80 pei cent in 50 trials is taken to repiesent threshold discrimina¬ 
tion, such a thicshold was appioxhnated when the lamp was at 57 
inches. A lowei criteiion of thieshold discrimination would place 
the position of the lamp between 57 and 51 inches. For the pur¬ 
poses of the present investigation, however, the higher ciitcnon was 
regarded as more reliable, since it would minimize the influence of 
chance factois. This was important because of the desne to obtain 
comparative data on the brightness threshold from two separate 
disciiminations, in tins instance yellow vs white and blue vs white 
The Biighiness Value of Blue for the Rat's Eye. The blue light 
was, as alieady indicated, obtained by means of Wralten filter No 
75 The white area was that used m the pievious determination 
This disciimination was imdcitalcen immediately following com¬ 
pletion of the yellow-white discrimination. Since the blue wfts at 
low intensity, the animals responded with very little tiaining to 
the white area Table 2 summarizes the lesults. 

TABLE 2 

Determination of tub Brightness Value of Blub tor the Rat 
The area of each stimulus patch was 25 sq in The illumination 
of the white area was api roximately 029 fc The table shows 
the percentage of coircct responses for the number of trials 
indicated in the parentheses 


Rat 

Distance 

114" 

of 150-wa(t lamp from colored stinnulus patch 
114-106" 99" 94" 84" 

1 

96(50) 

92(50)* 

H MC ! ■ 

MrliiilM 

SO(IO) 

2 

94(50) 



HatLiH 


3 

92(50) 

86(50) 

78(50) 

60(40) 

— 

+ 

98(50) 

92(50) 

80(40) 

80(40) 

65(20) 


*&ec footnote to Table 1 


Disciimination of the white aica fiom the blue area was main¬ 
tained with a high degree of accuiacy until the lamp behind the 
latter area was at a distance of 106 inches. The closest approxi¬ 
mation to an accuiacy of 80 per cent in 50 tiials came when the 
lamp was 99 inches from the stimulus patch. 

Comparison of these results with those for yellow shows that 
the blue and yellow weie appioximately equivalent in biightness for 






296 


NORMAM L MUNN 


the rat -when the lights were, lespcctivcly, 99 inches and 57 inches 
from the stimulus patches. This result indicates that the light 
from the blue filter, especially since its intensity had already been 
reduced by means of two sheets of wax paper, was for the rat much 
brighter than the light fioin the yellow filter. It might be men¬ 
tioned, furthermore, that for the human eye this iclationslup was 
reversed, the yellow appearing much brighter than tlie blue.^ 
DtscruntiirttKin of Galon Equated in Brightness for the Rat’s £jie 
The rats with which the above determinations weie made, together 
with four untrained animals, were rcquuetl to disciimmate between 
blue and yellow, the lamps being 99 inches and 57 inches, respec¬ 
tively, fiom the stimulus patches. They were required, in other 
words, to discriminate between colors approximately equivalent m 
brightness value for their own eyes. Five of the animals were 
required to respond positively to die blue area while the others 
were trained to make a similar lesponse to the yellow area Two 
of the rats used in the above detcimmations appealed in each group. 

TABLE 3 

DrscRiMiNAnoN OF Colors Equated in Brightness for the Rat 
The yellow and blue areas were 25 <q In A ISO-watt day¬ 
light lamp was 99" from the blue area and 57" from the 
yellow area 


Percentage correct In successive groups of SO trials 
Rat* SO lOO ISO 200 250 300 350 400 450 500 


1 

50 

42 

42 

40 

40 

50 

50 

58 

60 

58 

2 

58 

54 

50 

70 

62 

52 

60 

64 

58 

52 

3 

46 

50 

54 

54 

54 

52 

36 

54 

54 

48 

4 

62 

72 

50 

56 

50 

48 

48 

52 

50 

52 

5 

48 

50 

44 

48 

58 

54 

60 

48 

56 

54 

6 

58 

56 

62 

48 

62 

42 

48 

54 

62 

54 

7 

50 

58 

52 

50 

50 

52 

44 

40 

38 

50 

8 

56 

50 

46 

54 

SO 

54 

53 

SO 

62 

58 


*Rat9 1, 2, 5, 6, and 7 were tr.nined to respond positively to blue while 
rats 3, 4, and 8 were trained to respond positively to yellow 


^Graham (2) has obtained similar results with these filters He de¬ 
termined the spectral visibility curve for the rat's retina by measuring 
the electrical retinal response This curve shows blue green (filter No 
75) to have the greatest stimulating value and omnge red (filter No 71A) 
the lowest Yellow green (filter No 73) possessed a stimulating value 
much lower than blue Graham’s results and those of the present in- 
vestigotion, as far as they go, show that the spectral lununosity curve uf 
the rst closely approximates that found for the totally color blind human 
eye Graham’s data show no evidence of a Purkinje effect. 
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There was no difference in the accuracy of response, however, for 
those animals with previous training and those witliout training 
Likewise the accuracy of the animals tiained to go to the yellow 
area did not differ fiom that of the animals trained to go to the 
blue area. The results are summaiized in Table 3 

None of the animals manifested any evidence of discumination 
This result indicates clearly not only that the animals were color 
blind for yellow and blue light but that the brightness thresliolds 
determined above were appioximatcly conect Should any of the 
animals have mastered the above discumination, it would have been 
quite easy, upon the basis of the data on bnghtness thresholds, to 
make further changes m brightness known to be effective for the 
rat’s eye 

The icadincss with which Walton’s animals discriminated be¬ 
tween blue and yellow of equal brightness to the human eve, coupled 
with the present failure to obtain discrimination of these colors 
when they were equated in brightness for tlie rat’s eye, led the 
writer to undertake the following investigation of the rat’s ability, 
under the general conditions of the piesent experiment, to discrim¬ 
inate between the yellow and blue stimuli of approximately equal 
bnghtness for the human eye If the animals should learn the 
discrimination, it would be easy, upon the basis of the above thresh¬ 
old determination, to ascertain whether the response was to color 
or to brightness. 

Disci nmnation of Colors Approximately Equal tn Brightness For 
the Human Eye To appioximate the brightness of the colors for 
the human eye it was necessary to make a large increase in the 
intensity of the blue and a large decicasc m the intensity of the 
yellow. Such an approximation was acliieved when the 150-watt 
lamp was moved up to a point 57 inches from the blue area and 
back to a point 99 inches from the yellow area Two animals 
which had already been given 100 trials on the above dlsciimina- 
tion, but which had shown no signs of learning it, were required 
to discriminate between blue and yellow under these conditions 
The results are shown in Table 4 

The difference between these results and those obtained with 
colors of equivalent brightness for the rat is quite marked Evi¬ 
dence of discumination was present within 50 trials for one rat 
and within 150 trials for the other. That the discrimination was 
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TABLE 4 

Discrimination rbtween Blub and Yellow or Approximately Equal 
Brightness for the Hvman Ete 

The stimulus patches possessed an area of 25 sq. In The ISO-watt lamp 
was IT from the blue area and 99" from the yellow area 



Percentage correct 

in successive gcoups of 50 triaU 

Rat 

50 

100 

ISO 200 250 

9* 

SO 

68 

74 88 100 

10 


74 

80 88 90 

•Rat 9 responded posiltvcly 

to blue, Rat 10 to yellow 

based on bright 

ness differences rather than color differences is, how- 

ever, clearly shown by the controls summarized in Tables 5 and 6. 



TABLE 5 


Controls for Rat No. 9 

No of 

Percentage 


Nature of 

trials 

correct 


control 

20 

95 


Intensity of yellow increased— 
both lamps at 57". 

10 

70 


Intensity of blue decrensed— 
both lamps at 99". 

lO 

0* 


Intensities reversed—blue with 




lamp at 114" and yellow with 
lamp at 34" 

70 

60 _ 


Equated for rat's eve—lamp 

99" behind blue and 57" behind 
yellow 

50 

4+ 


Blue slightly decreased m in¬ 
tensity, 1 e, lamp moved back 
to 114" from 99". Yellow at 

57" as above. 

100 

94 


Retraining trials—10 trials with 




areas equated in brightness for 
human eye followed each con- 




trol senes in which accuracy 
fell below 80 per cent 


•The animal went to yellow at every trial although it had just pre¬ 
viously made a series of 10 perfect responses to blue With the intensities 
as in the original training (equated for human eye) there were 10 perfect 
responses to blue immediately following this control 






COLOR BLINDNESS IN RATS 


299 


TADLE 6 

CONTRDIS FOR RAT NO. 10 


No of 
trials 

Percentage 

correct 

Nature of 
control 

10 

90 

Intensity of yellow increased— 
both lamps at 57" 

10 

100 

Intensity of blue increaied— 
lamp 14" from blue Intensity 
of yellow decreased—lamp 114" 
from yellow 

10 

0* 

Intensity of blue greatly de¬ 
creased (SO watt lamp substi¬ 
tuted for ISO'watt and placed 
at 114") and that of yellow 
increased (150-watt lamp at 

57") 

70 

do 

Equated in brightness for rat- 
lamp 99" from blue and 57" 
from yellow 

50 

54 

Blue slightly decreased in in¬ 
tensity—lamp moved from 99" 
to 114" Yellow still at above 
intensity. 

100 

S9 

Retraining trials—10 trials with 
areas equated in brightness for 
human eye followed each con¬ 
trol senes In which nccuracy 
fell below 80 per cent 


*The animal went to blue at every trial although it had just responded 
to yellow with an accuracy of lOO per cent in 10 trials With the area)) 
equated in intensity for the hiimetn eye there were 10 consecutive responses 
to yellow immediately following this control. 


The two initial controls show that large changes in the intensity 
of the stimuli could be made without significantly affecting the 
accuracy of response. An extremely large change in the intensi¬ 
ties, such as to reverse the direction of the brightness difference, led 
to a reversal of response The animal which had been responding 
to blue now went to yellow and the one which had been responding 
to yellow went to blue. Seven separate determinations of 10 trials 
each were made with brightnesses equated for the rat’s eye. At 
least 10 retraining trials were given between each of these deter¬ 
minations Usually the animal, although its accuracy fell to a low 
point during the control, responded with a high degree of accu- 
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racy in the 10 subsequent trials. In successive determinations with 
the colors equated ior the rat’s eye in accordance with the data of 
Tables 1 and 2 there was some evidence of improvement. For 
example, Rat No. 9 manifested the following accuracies for seven 
consecutive determinations: 50, 30, 60, 60, 80, 60, 80 Tins gave 
an average accuiacy of 60 per cent However, the higher percent¬ 
ages toward the end of the senes appeared to indicate that the 
animal might be learning to discriminate Following a slight de¬ 
crease m the intensity of the blue, the following consecutive per¬ 
centages were obtained 30, 50, 50, 40, 50. Similar results were 
found for the other rat; hetice it appears that the improvement was 
due to a slight brightness difference which the animals were at¬ 
tempting to discriminate and which the further adjustment of the 
intensities eliminated Duimg the rctiaining senes theie was, as 
already indicated, a high degree of accuracy This accuracy ap¬ 
proximated 90 per cent 

Summary and Conclusions 

The brightness value of yellow and blue light for the eye of the 
white rat was dctcimined by finding an intensity of eacli color which 
the animals could discriminate fioin a white aica of standard in¬ 
tensity with an accuracy of approximately 80 per cent m 50 trials 
Sucli a determination showed blue to possess a much higher stimu¬ 
lating value than yellow The rats failed to discriminate behveen 
yellow and blue areas of equal brightness for then own eye They 
learned readily to discriminate between yellow and blue when these 
colors were approximately equated in brightness for the human eye. 
Subsequent control of brightness indicated that the animals had 
been icsponding to the brightness difference rnthei than to the 
wave-length difference. Although the intensity of the stimuli could 
be varied over a wide range without interfering with the accuracy 
of discrimination, an extreme variation, such as reversal of the 
direction of the brightness difference, led to reversal of response 
The animal which had previously gone to blue, for example, now 
responded to yellow, the negative stimulus When the colors were 
equated m brightness for the lat’s eye, accuiacy of response dropped 
from approximately 100 per cent to appioximately 50 per cent. 

The results of this expeiiment support the previous findings of 
Watson and Watson (7), Coleman and Hamilton (1), and the 
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writer (4). They are supplemented, furthermoie, by the fact that 
the rat’s retina appeals to be coneless and by the nature of the 
spectral visibility curve for the rat’s retina as determined by Gra¬ 
ham (2) These results do not support Walton's conclusion to 
the effect that lats discriminate color differences 
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DE NOUVEAUX TfiMOIGNAGES SUR LE DALTONISME CHEZ LES 

RATS 

(Rfsum^) 

On a determine La valeur de cLirtf de la lumiere jaune et bleue pour 
I'oeil du rat blanc an moyen de tioiiver une intensite dc chaque lumieic 
laquellc Ics nnimaux ont pu distiiiguer d'une lumierc ordmaiic blanche avee 
line precision d’cnviron 80 pom cent dans 50 ^pteuves Ccs determinations 
ont montr^ que la Iiimi£ie bleuc possede une valeur bcaucoup plus stimu- 
lantc que cellc posscdec par la lumiere jaune Qunnd on a cxige une 
discrimination entre Ic jaune et le bleu d’une clait^ 6qiiivalente h I’oeil 
du lat, Ics nnimaux ne font pas apprise dans 850 6preiivcs Ils ont appns 
entre 50 A 100 epreuves, cependant, i distingiier entre ccs couleurs h 
une clarte cquivalcnte il I’ocil hiimain Dcs contrales subs6quents clc la 
clart^ ont indiqii6 que Ics animaiix avaient repotulu h la difference de clarte 
plutdt qu’a la difference de coiilcur Bien qu’on nit pu faire unc grande 
variation dans I’lnlensite des lumieres sans deranger la precision dc la 
discrimination, le renversement de la diicction de La difference de clarte a 
cause le renversement de Li rdponse un animal qiii nvait rlpondu positivc- 
ment au bleu a repondu positivement au jaune maintcnant, et vice versa 
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D'ailleuts, I’^galisation de la claite dcs luniiiies pour I’oeil du rat en 
termcs des rcsultats ant^iieurs a cause line peitc complete de la discrimina¬ 
tion Lea teauUata de I'lnvesUgation aminent In conclusion que le rat blanc 
est aveugle an jaunc ct au bleu comme couleurs 

Munn 

WEITERE EVIDEN2 DEZOGUCH DER FARBENBLINDIIEIT BEI 

RATTEN 

(Rcferat) 

Dcr Helligkcitswert des geiben und blauen Lichtes fur das Auge der 
weiasen Racte wurde diirch die Aufdeckung eincr intensitat fur jede Farbe 
fcstgeatellt, die die Tiere von einem Normalvveisslicht bei emer Gennuig- 
keit von ungefahr ^0 Prozent in 50 Proben untcrscheiden konnien. Diese 
Ergebnisse zeigten, dass das blaue Licht einen vie) hoheren Anreizungswert 
beaitzt ala Gelb Wenn die Untcrschcidung zwischen Gclb und Blau von 
gleichwertigcr Helligkelt fur die Augen der Rattc vcrlangi wurde, gelang 
es den Tieren in 250 Proben nicht zu bemeistern Sie Icrnten aber in von 
50 bis zu lOO proben zwischen Faiben von glcichwcitlger Helligkcit fdr 
dfis mcnschliche Auge unterscheiden Nachhcrlge Kontroilen der Hellig- 
keit zeigten, dass die Tiere auf die Helligkeitsverscliicdenlicitcn anstatt aiif 
die Faibenverschiedenheiten reagierten. Obgieich einc grosse Variation der 
Stnrke der Lichter stattfinden kdnnte, ohne die Genaiiigkeit der Unter- 
scheidung zu storen, fubrte eine Untcrsucliung dcr Richtung des Hellig' 
keitsunterscliiedes zu einer Vertauschung dcr Rcnktion, dh, cin Tier, das 
posltiv aiif Blau reagiert hattc, rcagierte jctzt positiv auf Gelb, und 
umgckchrt, Im librlgen fuhrte die Ausgleichung der Plelligkeit dcr Lichter 
fur die Augen der Ratten in bezug auf fruherc Befunde zu einem voll- 
kommenen Verlust der Untcrcheidung, Die Ergebnisse der Untcrsucliung 
leiten uns zur Folgcrung, dass die weissc Ratte blind fur Gelb und Blau 
als Farben ist. 


Munn 



CONDITIONED RESPONSES IN THE WHITE RAT* 

From ike Psychological Laboratory of Brown University 


Harold Schlosbbrg 


Introduction 

The present paper describes the behavior of the white rat as 
a function of a very simple but precisely controlled “conditioned 
response type" of situation. Tlie development of a satisfactory 
conditioning technique, and the description of the lesponses estab* 
lished through its use, are important m themselves. The condi> 
tioned response seems worth studying both for its own sake and as 
a ‘'tool'' for measuring sensory capacities, etc. Equally important, 
however, is the application of the results of the present paper to 
general theories of learning. A brief review of the current theories 
in regard to the relationship between the conditioned response and 
other forms of learning will be presented to make this point clear 
A number of writers have attempted to describe learning in com¬ 
plex situations as an elaborate senes of conditioned reflexes or re¬ 
sponses This IS not the place to list all such attempts, but those 
of Guthrie (1), Hull^ (4, 5, 6, 7, 8), and Hunter (9) may be 
mentioned as typical. Others have objected to such a procedure, 
among them Tolman (23), Hilgard (2), and Lashley (11). This 
difference of opinion may be shown rather nicely by quoting two 
statements from successive chapters in The Foundations of Expert^ 
menial Psychology. Lashley states in his chapter: 

The evidence from many lines of investigation opposes 
interpretation of learning as the formation of definite "con- 
ditioned-reflex arcs" through the ceicbral hemispheres or 
through any other part of the central nervous system. (11, 
p SSI) 

Hunter concludes the next chapter as follows. 

The present ch.ipter has not afforded an opportunity for 


*Accepted for publication by Leonard Carmicbaef of the EditorisI Board 
and received in the Editorial Office, April 16, 1934 
^Since this was written, a conveisation with Professor Hull has led the 
writer to doubt that this statement fits Hull's present views 
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a detailed picscntation of the work upon conditioned icflexca 
Had such an oppoitunity been available, the conclusion would 
have been suggested that all learning is fundamentally of 
the conditioned-reflex type and that analysis of the detailed 
mechanics of the learning process must be based upon de¬ 
tailed physiological experimentation {9, p 622) 

The term "conditioned reflex” hps acquired several meanings. 
It IS clear tliat the writers quoted above arc not referring to the 
complex findings of Pavlov, based on the slow secretion of saliva, 
nor aie they referring to the conditioned verbal reactions, studied 
recently in Bechteiev’s laboratoiy They are referring to the sim* 
plifiedi partly conceptual conditioned icflex of the Amciican psy¬ 
chologist. In Its most typical form, tins would probably consist 
of a sharp response of skeletal muscle, occuiring several hundred 
sigma after the conditioned stimulus The conditioned knee jerk, 
eyelid reaction, and hand withdrawal appear to be actual examples 
of this type of conditioned reflex However, upon closer examina¬ 
tion, these conditioned responses lose their simplicity When care¬ 
fully recorded, they seem to fall roughly into two groups. The 
first reactions to appear in response to the conditioned stimulus 
often do not resemble the original unconditioned response, and may 
be characterized as "preparatory” responses After fuither train¬ 
ing, responses more nearly like the unconditioned ones may be ob¬ 
tained. Accurate recording has shown these more "typical”^ con¬ 
ditioned responses to differ from the unconditioned ones in latency, 
duration, and amplitude (2, 18, 27). Such diffeiences are to be 
expected, since the conditioned .ind unconditioned stimuli must eftect 
different receptor and neural mechanisms These diftcrences are 
often neglected through the somewhat ambiguous use of the word 
"response” in discussions of learning theory 

Another important way in which the actual conditioned response 
of the laboratory diffcis from the theoretical one is likewise neg¬ 
lected, A few double stimulations are usually assumed to account 
for conditioning. Actually a hundred or more presentations are 
often required to establish a sharp short-latency conditioned re¬ 
sponse. Even under favorable conditions the progiess of condition¬ 
ing IS most irregular. The wntei has discussed tliis matter in a 

‘"‘Typical” in the sense that they resemble the simplified conditioned 
response of learning theory 
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previous paper (19), and there suggested that the difficulty might 
be due, in part, to complications mtioduccd by verbal processes 
peculiar to man. 

It would seem highly desirable, therefore, to observe the behavior 
of a lower mammal in a conditioned response situation of the type 
described above Perhaps the nearest approach to such an oppor¬ 
tunity IS furnished by the experiments of Warner (26) He placed 
white rats in a number of different situations, and then repeatedly 
presented a sequence of stimuli consisting of a buzz or light, fol¬ 
lowed aftei a one-second interval by a shock. The responses ulti¬ 
mately elicited by the buzz or light varied gieatly from animal to 
animal, but never closely resembled the original icsponsc to shock. 
The responses observed by Wainei may be described more accu¬ 
rately as “preparatory” (as bracing for a jump), and “consum- 
matory” (as jumping over a fence) rather than as "conditioned” 
(which would have resembled the original lesponsc to shock, le., 
crawling under the fence) One may argue that the complexity 
of the results was due to the complexity of tlie situation, for the 
rat was not restrained. The cage, etc, which held the animal 
remained constant as an object in space, but the rat was free to 
move in it, thus receiving varied stimulation. 

The Problem 

The aim of the present investigation may now be stated more 
precisely. An attempt will be made to establish a conditioned re¬ 
sponse approximating the “typical” one described above. To avoid 
the complicating effects of verbal processes, the white lat will be 
used. The use of this animal is further indicated by its conveni¬ 
ence and its wide employment in maze studies The external stimuli 
will be carefully controlled and the responses limited by a holder. 

A large portion of the woik to be reported was devoted to the 
systematic variation of certain tactois, in an attempt to obtain a 
satisfactory technique for establishing conditioned responses. It 
would lead to confusion to present the specific conditions for each 
rat under one heading and the results separately under another. 
Therefore the general method will be described first, next ap¬ 
paratus, and then the responses obseived We will then consider 
the specific variations in technique and their effects on the develop- 
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ment of conditioned responses Finally, certain general observa¬ 
tions will be presented, and the results discussed. 

The General Method 

The unconditioned stimulus was alwavs a shock delivered near 
the end of the tail. The responses recorded were breathing, tail 
movement, and squealing The tail was chosen as the site of the 
shock, paitly because of its accessibility for stimulating and record¬ 
ing, and partly because of its isolated position. The wiiter had 
hoped to anaesthetize or remove part of the tail after conditioning 
was complete, and tlms attempt to venfy Lang and Olmsted’s (10) 
study of the effects of the unconditioned pathway on the conditioned 
reflex. Unexpected difficulties in establishing conditioning forced 
the writer to postpone this part of the experiment, and to concen¬ 
trate on the development of a satisfactory technique of conditioning 
and a description of the behavior observed. 

The conditioned stimulus, a buzz or a light, was started 335 sigma 
before the sliock, and continued with it for an aditional 165 sigma, 
This interval is. shorter than that, usually used with infrahuman 
animals, but the writer does not know of an experiment that shows 
the optimal inteival Several studies show that onc-third second 
is in the best region for comparable reactions in man (29) Since 
the general reaction time of the rat, as determined in preliminary 
experimentation, is about .1 seconds, the interval chosen permits the 
rat to respond before the shock On the other hand, a longer in¬ 
terval, or a Variable one, might be expected to lead to difficulties 
in a situation designed to call out a sharp response, rather than a 
prolonged one, as salivation, and might also favor complicated intcr- 
current responses 

Apparatus 

A schematic wiring diagram is presented (Figure 1). It may 
be seen that the situation is not as simple for the experimenter as 
It is for the rat. The holder for the rat consisted of a low-walled 
box, into which telescoped an inverted cage. The box was con¬ 
structed by fastening front and side walls of Prestwood to a block 
2j4 inches wide, inches thick, and 23 inches long. The walls 
projected inches above the top of the base, and ran halfway 
down the length of it The remaining half of the base supported 
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the tail The inverted cage was a coverless box, inches wide, 
6^ inches long, and inches deep, constructed of Yi inch gal¬ 
vanized mesh, with a slot cut in back to allow the tail to project. 
A metal shield, lined with a, rubber balloon, was fastened to the 
rat’s back by means of a wire loop undei the neck, and a thong 
under the abdomen. The rat was then placed in the holder, and 
further restrained by rods slipped through the mesh cover. The 
rods held the shield firmly in contact with the lat, regardless of 
size, and weie quite essential to keep him fiom turning over A 
length of rubber tubing led from the balloon to a recording tam¬ 
bour, with a Cellophane membrane (21) A bulb and stop-cock 
were attached for control of the piessuie in the air system. This 
arrangement is quite sensitive, and undoubtedly yields recoids of 
gross bodily movements as well as breathing It would have been 
extremely difficult to eliminate the effect of movements other than 
those involved in breathing, but it was not considered particularly 
essential. The Cellophane membrane is not materinlly affected by 
increased pressure after it has stretched a trifle, so struggling 
caused no trouble with the iccording apparatus. The first mem¬ 
brane installed has been used fairly continuously for a year,® 

Tail movements were recorded with a light muscle lever, using a 
rubber band as counterpoise A thread passed from the lever over 
two pulleys and. was attached to the base of tlic tail by a hook and 
adhesive tape. Time was usually recorded m Y\ seconds, and a 
60-cycle time line was sometimes added (20). All records were 
taken on a Harvard extension kymograph, modified to be driven by 
a G. E, induction disc phonograph motor This arrangement gave 
a range of speeds of from 1/16 to 1 inch per second. Twenty- 
five stimulations could be recorded conveniently on a 7-foot belt 
The control lever, operating a centrifugal govcrnoi, made anv speed 
within this range available. All markers were mounted on one 
pivoted rod and clamp system to facilitate their even adjustment. 
After the records had been taken they were always retraced, and 
simultaneous ordinates added at the point of stimulation by each 
shock, or, when the shock had been omitted, at the beginning of 

’Since the completion of the experiment reported here, the original mem¬ 
brane has been replaced by one of “waterproof" Cclloph.ine The latter 
membrane i3 not affected by changes m humidity 
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the buzz or light. These ordinates gicatly facilitate the detection 
of early responses. 

A shock to the tip of the tail was used as the unconditioned 
stimulus Two clip-like clectiodes weic made of strips of spring 
brassj ^ inch in width, and fastened around the tail one and two 
inches respectively from its end Strips of velvet, saturated with 
Ringei’s solution, were placed undci the clips to give good con¬ 
tact (the fine hairs on the tail keep metal fiom touching the skin 
and act as efficient insulators if wet cloth is not used). To pre¬ 
vent cuirent leakage acioss the electrodes, tail and clips rested on 
a dry glass plate The cunent for the shock was furnished by the 
following arrangement Cunent from a toy transformer, after pass¬ 
ing through a potentiometer, was "stepped up" by a Ford (model 
T) coil. It was then rectified by a vacuum tube, and passed through 
a milliammeter and two wire-wound resistors before reaching the 
electrodes. A 50,000-ohm resistor was built into tlie apparatus, and 
clips for a second resistor (usually megohm) were placed near 
the elcctiodes The strength of the shock was regulated by ad¬ 
justing the potentiometer, oi, when a very strong shock was neces¬ 
sary, by using smaller resistances in the clips Usually a current 
of 2 milliamperes, flovying through a total resistance of about 
600,000 ohms, was sufficient The shock was presented by mo- 
mental ily opening keys shorted across the output of the shocking 
apparatus These keys always left the large resistor m senes with 
the tail, to minimize the possibility of shock through induction In 
addition to the timer and associated key and switch, an additional 
unit was used with some rats This consisted of a pair of contacts 
attached to one of the pulleys, so arranged that the first millimetci 
of movement of the rat’s tail would shoit-circuit the current Ad¬ 
ditional movement of the tail caused the recording thread to slide 
over the pulley, but the moment the tail started to return to its 
normal position, the circuit opened again. 

Two conditioned stimuli were used, a buzz and a light. The 
buzz was furnished by an ordinary buzzer, with automatic inter¬ 
rupter removed, actuated by a small tiansformer Both were 
mounted on a board and placed two feet behind the rat. Both 
holder and board were insulated from the table by rubber and felt, 
to eliminate vibrations The buzzer, when connected in the man¬ 
ner described above, was very constant and even. The light was 
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furnished by a 2.2>vQlt flashlight bulb, reflector, and lens, placed 
about an inch from the rat’s nose. A storage cell and rheostat were 
used to furnish the current. A switch was arranged to throw either 
light or buzzer in circuit with the timer and signal marker The 
same marker was used for both, but the buzz can readily be differ¬ 
entiated from the light on the records by the presence of A. C. 
pulsations in the former. 

The duration of all stimuli was determined by a timer. An 
Alien-Hough synchronous phonograph motor and turntable was used 
for this purpose. This motor was chosen because it makes 80 
1 p m., lather than the usual 78, and thus makes possible a 34- 
second time line Three two-inch lugs were attached to the edge 
of the disc, and actuated light platinum contacts, which, in turn, 
actuated a time marker. Sectors of Prestwood, fastened to the top 
surface of the turntable, controlled both conditioned and uncondi¬ 
tioned stimuli through appropriate contacts. Separate contacts were 
u^ed for shock and its marker, so that the high-voltage current 
■would not be diverted through the coils of the marker. The weak¬ 
ness of the motor necessitated the use of very light contacts, with 
celluloid facing on the lugs This difficulty was more than over¬ 
balanced by the constancy of the synchronous motor, driven by regu¬ 
lated A C. The size of the raised segments was such that the 
conditioned stimulus was presented alone for 335 sigma, and then 
in company with the shock for 165 sigma. Both were then termin¬ 
ated. The motor was placed in an adjoining room, arid operated 
constantly during an experimental sitting. To permit the presenta¬ 
tion of one sequence of stimuli at appropriate intervals, it was neces¬ 
sary to arrange a multiple key in the experimental room This was 
made from a pivoted hard rubber strip, carrying screws that dipped 
into mercury cups. It was padded with rubber, and was quite 
noiseless An additional contact on the timer lighted a Neon bulb, 
and permitted the experimenter to synchronize his actions with the 
timer Appropriate knife switches permitted the omission of either 
stimulus from the sequence. All controls were near the recording 
end of the kymograph, for convenience The rat was on another 
table, at the right of the experimenter. All experiments were per¬ 
formed in a quiet room on the third floor of the animal laboratory. 
An elaborate sound-resisting box was available, but for the present 
experiments it was thought better to have the ariimal under con- 
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st.int ubscivation This was ultimately found to be tiue, foi the 
conditioned squealing dcsciibed latci would not have been obscived 
if the box had been used Visual cues u’eic cliiinnatecl by covei- 
ing the fiont end of the holdei with daik velvet Sound cues wcie 
minimized by padding the m.ukeis witii adhesive tape Contiol 
tests have shown that these measuies ueic adequate foi the piescnt 
pioblems Latci cxpeiiments may necessit.ite the use of the sound- 
lesisting box 

Till' Behavior 

In gcncial, the lats ucie faiily quiet m the holdei. They soiiie- 
tiines became excited and stiuggleil, paiticul.iilj' duiing the lust 
expciimcntal peiiod, oi wlien stiong shocks wcic used Theic was 
consideiable vaii.ition fioin lat to lat in tins chaiactciistic. Some 
of the experimental gioup weie placed in duplicate holdcis foi 
several half-houi penods, to accustom tliein to being lestiained 
'I'lus seems to liavc diminished the stiugglmg duiing the hist e\- 
pciimcntal pciiods When the lat was not stiugglmg, its bicath- 
ing was legulai, and took one of two foiins The jccoids sliow 
one type to he lapul (3 oi 4 bicaths pci second) (Figuic 2, Rat 
04, A, B, and C) aiul lathei s/gmoid in foim, .md the othci to he 
slowei (1 bicath pci second) with must of the delay occuiung in 
the second half of the cxpiiatoiy phase (Rat 13, A, B, ami C) 
(Rat 03, B, and C) Bieathing lecoids wcic sometimes ob¬ 
tained that could not le.idily he classiiied unclci eitliei of these 
two headings, hut they ueic lelatively infiequciit I'lic slow bic.ith- 
ing was, in gcncial, typic.il of the animal at icst, and cliangcd 
abiuptly to lapid hicatliing upon stimulation This slnft occuijed 
quite frequently in i espouse to the buzz hefoie tiamlng, and less 
fiequently to the light ’rhe buzz occ.isionally called foich a dccii 
inspiiation in ‘•omc lats The i espouse to shock ums much moic 
violent It siiowed on the iccouis as a siiaip, deep, sust.iincd in¬ 
spiiation, and tail witluhawal (Rat 03, 04, A) Two distinct 
pulls of tlie tad in lapid succession A\eic often obscived One oi 
moie squeals wcic almost imaiiahh’ emitted by tlie lat, It seemed 
iinpiactical to lecoid these diicctlv on tlie kvmogiaph, so tlicv were 
noted on tl)c sliinnlation schedule, in a blank left foi the pmj^osc 
Thev could usually he coiiclatcd -with .i plateau on the bieatbing 
iccoid In addition to tlie nctual bieathing mo\’einents, otiici bodily 
























CONDITIONED RESPONSES IN THE RAT 


313 


movements were recorded on the breathing curve, as mentioned 
above. Tins was particularly true of a forward and upward thiust 
of the body, caused by extension of the hmd legs. It must be 
stressed that wc are really dealing with a unified response, and that 
It IS, perhaps, only on conceptual grounds that one can separate 
breathing movements from other components of this pattern. 

During the tiammg, responses to buzz or light could be observed 
under two conditions. When the shock was omitted, on ''tests,'* 
the whole response to the conditioned stimulus could be seen, When 
the shock was not omitted, one could usually obseivc tlie eaily phases 
ot this response in the interval between buzz and shock As the 
writer has shown in a previous paper (19), neither method of ob¬ 
servation IS ideal, but taken together, they become quite satisfac¬ 
tory. The first response to appear as a result of training is usually 
a shift fiom slow to rapid breathing This, as mentioned above, 
sometimes appeared as a response to the new stimulus before train¬ 
ing, but It became much moie regular after several double stimula¬ 
tions. When the shock was omitted, the rapid breathing lasted from 
2 to 10 or 20 cycles (Figure 2, Rat 13, C). When the shock 
followed the conditioned stimulus, only the early stages of this re¬ 
sponse could be observed (Rat 13, A). Theic might be one or two 
rapid breaths before the shock, or only part of one A very short 
part of a cycle stood out rather clearly against the background of 
slow rhythmical breathing usually maintained between pairs of 
stimuli This shift to smooth rapid breathing is probably similar 
to the results obtained by Upton (24, 25), Wever (28), and 
Horton (3). As Wever suggested, this shift is not a typical con¬ 
ditioned response, for it docs not lesemble the sharp response to 
shock. The phenomenon is apparently similar to those described 
under the head of “attention” in man. This response was observed 
m all animals. 

Although the slow breathing described above was usually main¬ 
tained during the interval between successive stimulations, the rapid 
form was by no means exceptional Practically all of the rats 
maintained rapid breathing for the first few minutes of each ses¬ 
sion, and several showed it irregularly throughout the experiment 
Under these conditions the shift caused by stimulation usually 
showed as an increased amplitude of breathing or as a change in 
level 
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Under optimal conditions it was possible to obtain a more typical 
conditioned breathing reaction fFiguie 2, Rat 04, B). This con¬ 
sisted of a sharp, sustained inspiration, first appearing within a 
second or two after the conditioned stimulus After further train¬ 
ing this response usually appeared quite consistently between 100 
and 300 sigma after the conditioned stimulus. It could thus be 
observed as an early lesponse, even when the shock followed the 
buzz or light (Figuie 2, Rat 04, C) This response was not as 
sharp or strong as the response to shock. One or more squeals 
weie often associated with this bieathing reaction and were con¬ 
sidered to indicate an advanced stage of conditioning. 

Conditioned tail withdrawals weie another indication of ad¬ 
vanced conditioning (Rat 03, B and C) They weie less fre¬ 
quent than conditioned inspiratory movements, occurring about as 
often as conditioned squeals In size they varied from a mere npplc 
to a sharp, maintained pull, lasting for about a second, and reach- 
lag about lialf tlie amplitude of the response to shock With some 
animals a reversed response was obtained, the tail relaxing in re¬ 
sponse to the conditioned stimulus, instead of being withdrawn 
(Rat 04, B and C). Compaiable phenomena have been observed 
by the writer (19), and by Shipley (22), with the knee jerk and 
plantar reflex respectively. Finally, certain tail movements showed 
on the records as a iipple, rather than as a clear relaxation or pull. 
All these tail responses were observed as early lesponses, preceding 
that to the shock, as well as m their complete form, when the shock 
was omitted 

The development of conditioning may be dcsciibed m terms of the 
responses mentioned above It must be remembered, however, that 
these responses arc pait of a uniform pattern of behavior, gradually 
developed At first the rat may occasionally respond to the condi¬ 
tioned stimulus by a shift in the breathing rate After some train¬ 
ing the shift becomes a regular occurrence If the conditions arc 
satisfactoiy, we may find the sharp inspiration displacing the rapid 
breathing Next slight tail withdrawals and weak squeals appear, 
and finally the rat regularly takes a deep breath, pulls up his tail, and 
squeals in response to the conditioned stimulus. The frequency and 
completeness of this response may be used as a rough measure of 
the depth of conditioning Such a measure is quite adequate for 
present purposes, as may be seen from its use in Figure 3. Further 



CONDITIONED RESPONSES IN THE RAT 


315 



FIGURE 3 

The height of ihe filling in each of the vertical oblongs represetita the 
propojtion of “early” responses occiming during that particular group of 
five paired stimulations Solid fillings leprescnt typical conditioned re¬ 
sponses, as “inspirations” and “tail piilU" under T Line fillings indicate 
responses differing markedly from the unconditioned ones, and arc ex¬ 
plained by lettei as follows 
S—Speeded breathing 
R—Relaxation of tail 
V—Vibratory ripple of tail 

The progress of conditioning for each rat may be followed by reading 
across the chart, as though it were a senes of learning curves The ab¬ 
breviations in the left-hand column refer to the conditions under 'which 
each rat was trained and will be understood from the text 
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quantification of the results seems to the writer to be inadvisable 
at present, for it would involve some lathcr complex questions of 
weighting, measuring scales, etc. The experimental conditions can, 
and will be, stated precisely But to state the height of a given 
response m millimeters would be even more misleading than are 
Pavlov's tables of drops of saliva. 

Thf Development of a Satisfactory Technique 

The general method described .ibove might well be expected to 
lead to cotiditiocung However, presentation of the paired stimuli 
docs not always lead to the development of a clear-cut conditioned 
response. Indeed, the prodigious work of the Russian experimenters 
might almost be summarized as an attempt to formulate necessary 
qualifications to be added to the first simple law of conditioning But 
because of the somewhat theoretical nature of most of the material 
accessible to one who does not read Russian, it is difficult to difter- 
entiate between the significant factors in the techniques used and 
those that are due to tradition * It is still more difficult to decide 
whether a given element is a function of the specific oiganism and 
unconditioned rellex used, or of conditioning in gcneial Thus, when 
one wishes to establisii a particular conditioned response in a par¬ 
ticular animal, it is first necessary to develop a satisfactory technique. 
If any consistent progress is to be made in our knowledge of the 
conditioned response, it seems to the writer that techniques, based up¬ 
on observed effects of varying the elements, must be devised The 
following sections describe the development of a technique that 
satisfies these requiiements in regaid to some, but not all, factors 
involved. 

Preliminary Experiments 

During the spring and summer of 1933, experiments were per¬ 
formed with 24 male albino rats. The purpose of these experiments 
was purely exploratoiy, and conditions weTc deliberately varied as 
much as possible, in an attempt to discover conditions favorable to 
conditioning The exploratory work; took the foim of a number 
of consecutive experiments, each one involving two or four rats, given 
from 2 to 10 experimental sessions Each successive experiment was 

^Razran’s reviews (14, 15, 16, 17) are particularly valuable in that they 
furnish details of the actual expecimcnts. 
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performed after a careful analysis of the results obtained fiom the 
preceding one, and was planned to investigate the effect of varying 
certain conditions The individual results obtained in these pre¬ 
liminary experiments will not be presented In addition to sugges¬ 
tions for further rcseaich, one very important point was clearly 
established by these experiments—namely, the effect of the number 
of double stimulations given to the rat during one experimental 
period 

1. DisUibution of Ptactice The first 12 rats used weic given 
200 double stimulations m a single session, Eacli session was a half 
liour in length, except with two rats, whose sessions lasted for two 
hours each. No one of these lats piogresscd beyond the stage indi¬ 
cated by a shift in the rate of breathing in icsponse to the conditioned 
stimulus. But when the number of double stimulations during a 
single session was decreased to about 25, fairly complete conditioning 
was obtained in 9 out of 10 animals As a fuuher test of the 
effect of the distribution of practice, 2 animals weic given sessions 
alternating between 200 and 25 double stimulations per period. 
With these animals the conditioning was clearly established during 
the '"slow” sessions and destroyed during the “fast” ones 

Whether this diminished effectiveness of the double stimulations 
when too many aie given during an experimental period is a func¬ 
tion of the interval between successive pans of stimuli, or of the total 
number of sucli pairs, cannot be stated with assurance Both factors 
may well be involved It may be safely concluded, however, that 
in the piesent situation more rapid conditioning is obtained if rela¬ 
tively few double stimulations arc given during each expeiimental 
period The importance of this conclusion may well extend beyond 
the present pioblcm. When one is studying a quick response, with 
semi-automatic apparatus, there is a strong temptation to give a large 
numbei of stimulations during a slioit period Among others, the 
wiiter has done this in other experiments (18, 19). The Russian 
workers usually do not give moie than 40 or 60 double stimulations 
during a single period (15, 16), but the writer has seen no state¬ 
ments giving the reasons for this limitation, A more intensive study 
of this factor, not only in the present situation, but in others, and 
witli other animals, would be well woith while 
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Main Experiments 

Based on the results of the preliminary experiments, a stimulation 
schedule was prepared for the main experimental animals. This 
schedule was not the best possible one from the standpoint of rapid 
conditioning, but was designed to fuinish a framework for the de¬ 
sired observations. Two slightly diffeient forms were used Form 
A is shown in Table 1 Form B had two double stimulations sub¬ 
stituted foi two “test” presentations, as noted on the schedule shown, 
Comparable forms were prepared foi the animals to be conditioned 

TABLE I 

Stimulatiok Sciibdule 


Form A 


Rat 

Session 

Description 


Date 

Hquc 

Shock 


No 

Time Stlm 

Given 

Brenthing Sniieal Tnil 


1 

0 00 

B 


2 

1 00 

L 


3 

2 10 

L 


4 

3 00 

B 


5 

3 +5 

S 


6 

5 10 

B 


7 

6 00 

L 


8 

7 00 

BS 


9 

7 30 

BS 


30 

9 00 

BS 


11 

10 00 

BS 


12 

10 +5 

BS 


13 

11 45 

B 


14 

12 30 

L 


IS 

14 00 

BS 


16 

14,45 

BS 

Form B 

17 

16 15 

BS 

changed 

18 

17'00 

BS 

ns below 

19 

17,30 

BS 


20 

19‘00 

B 


21 

2010 

B 

L 

22 

21 '00 

B 

BS 

23 

21 45 

L 

BS 

24 

23 00 

BS 


25 

24 30 

BS 



“B” indicates Buzz 
"L" indicates Light 
“S" indicates Shock 

"BS” indicates Buzz followed by Shock 
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to tlie lightj instead of the buzz These schedules were followed 
with the aid of a stop-watch during each session It will be noted 
that blank spaces were left on these schedules for the notation of 
the responses made to each stimulation. The column headed “Squeal” 
was filled in during the experimental period, and those labelled 
“Breathing” and “Tail” after an examination of the kymograph rec¬ 
ords Thus the slip, when filled out» furnishes a convenient recoid 
of each session for each animal. 

Using this schedule, 16 animals weie given from 5 to 13 sessions 
each The animals were healthy males, 4 to 8 months old, and 
weie taken from tlie laboratoiy colony All of them were of some¬ 
what remote Wistar stock, with the exception of Rats 01-04, which 
had been obtained directly from Wistai Institute, and used pre¬ 
viously for bleeding purposes 

The chart (Figure 3) presents a graphic record of the develop¬ 
ment of certain aspects of conditioning m each rat of the main 
group, together with a summaiv of ceitain significant variations in 
the procedme Early breathing and tail responses obscivcd dur¬ 
ing double stimulation aie represented, rather than full responses 
to the conditioned stimulus alone The former method gives a 
more stable measure of conditioning than the lattci, for it is based 
on a largei number of stimulations Eithei method would meas¬ 
ure the same thing, for the response to the conditioned stimulus 
almost mvanablv staifs within 200 sigma, so that only the later 
phases of this response can be modified by the piesence oi absence 
of the shock Squeals are omitted by the method adopted, because 
they were nevci observed as early responses. This naturally follows 
from the fact that the rat docs not squeal duiing an inspiiation 
Squeals usually occuned with about the same frequency as tail with¬ 
drawals, but rats differed somewhat in this respect. 

The chart was prcpaicd aftei the cxpeiimcnts wcic completed, 
directly from the kymogiaph records, lathei than from the sum- 
maiizing slips. This method was chosen to assure unifoim intci- 
pretation The responses usually fell clearly in one of the cate¬ 
gories described above Occasionally, howevei, there was some ques¬ 
tion as to whether an early bieak in the breathing curve should be 
interpreted as the beginning of rapid breathing, or of a sharp in¬ 
spiration. Similai questions also aiosc m connection with the de¬ 
scription of small tail movements In such cases decisions were 
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made after an examination of the total response made by tliat rat 
on the next “test” presentation of the unconditioned stimulus. Where 
two or more responses in one sequence were clearly inteimediate, 
they were divided betweert the two categories involved. 

1. The Strength of the Shock. Ideally the stiength of the shock 
would be described m terms of the density of the current passing 
through the receptive elements of the stimulated member. In most 
actual situations such a description is impracticable A number of 
alternatives present themselves, each having certain advantages and 
disadvantages. 

Perhaps the most convincing cnteiion of the strength of the 
shock is the response it elicits in the organism. This criterion is 
particularly valuable when we are studying conditioning, for ob¬ 
viously one wishes to obtain a response to conditioning to new stimuli. 
It must be clearly realized, however, that we aie not directly de¬ 
scribing the unconditioned stimulus when we use this method In 
addition to possible variability of the threshold of the receptive ele¬ 
ments, there is almost certainly a variation in the general reactivity 
to shock. Thus the response to a given stimulus will vary from 
time to time and fiom rat to rat, depending upon certain gencial 
factors such as past experience with shocks, present emotional state, 
etc. In the preliminary experiments tliis criteiion was generally 
used, It was found that shock strong enough to call out a vigoious 
inspnation, tail withdrawal, and squeal was necessary for condition¬ 
ing. On the other hand, too strong a shock causes persistent strug¬ 
gling, and pi events further experimentation 

One may also describe the shock in tcims of certain constants in 
the stimulating circuit, such as ampeies, volts, ohms, and seconds. 
In the present experiments, these constants weie known When 
the rat is placed between the electrodes, one must also consider 
total tissue resistance, area of electrodes, and distribution of current 
through the tissue. In the present cxpeiimcnts total tissue resist¬ 
ance can be neglected, because of the high external resistances in the 
stimulating ciicuit. Electrode area was fairly constant, varying 
slightly with the circumference of the tail But the path taken by 
the current, flowing from eicctiode to electrode, could not be con¬ 
trolled. The distribution of current would be a function of the 
relative resistance and amount of skin, fat, muscle, and bone in the 
tail. The most variable one of these factois seems to have been 
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relative skin resistance In moist, damp weather the strength of 
the current had to be increased to two or thiee times its usual value. 
It IS likely that a large p«Trt of the current was flowing along the 
surface of the moist skin, thus failing to pass thiough the receptive 
elements The possibility of additional leakage across the moist 
surfaces of the hard lubber bases of switches, keys, etc,, cannot be 
completely ruled out If such leakage occuricd, it must have been 
very sliglit, foi the meter returned to zero when the electiocles were 
“open.” 

The effects of moisture were troublesome only during the pie- 
liminary expeiiments The mam cxpciiments wete conducted while 
the central heating plant was in opeiaiion, and the atmosplicic of 
the laboratory was cxtieincly dry. Therefore the strength of the 
stimulating current (given in milliampercs in Figuie 3) may be 
considered as the significant variable in determining the strength of 
the unconditioned stimulus, if we confine ourselves to those rats 
with which the short-ciicuiting contacts were not used. When the 
short-circuiting contacts are used, tlic duiation of the shock is de¬ 
creased, necessitating a 1/3 inciease in its intensity, if comparable 
reactions are to be obtained. An examination of the chart will 
show that a cuircnt of 2 milliampercs (duration, 165 sigma) is 
stiong enough to give satisfactory conditioning It also seems piob- 
able that one of 15 milliampercs is less favorable to the development 
of conditioned responses 

Some combination of these two methods of describing the shock 
may ultimately be found satisfactory For example, the stimulating 
current might be stated as some multiple of the threshold value. 
A few measurements made on rats with the picsent apparatus sug¬ 
gest that the threshold stimulus foi tail withdrawal is in the neigh¬ 
borhood of 05 milliamperes, but no consistent attempt has been made 
to develop the method further. Foi present purposes it seems best 
to lelate the development of conditioning diicctly to the strength 
of the unconditioned response, rather than to analyze tins factor 
further. 

The general conclusion to this section will therefore be stated in 
terms of the stiength of the unconditioned response. The rapidity 
and stiength of the conditioning is dependent upon the strength of 
the lesponsc to the shock used during training A shock eliciting 
a weak response is unfavorable to the development of conditioning. 
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and one causing continued struggling makes further study impos¬ 
sible. Additional evidence for this conclusion may be obtained from 
a careful study of the records of individual rats Since the con¬ 
clusion IS consistent with othei findings, it seems unnccessaiy to record 
this evidence here 

2. The Effect of the Shott-Circmtiitg Contact In various ex¬ 
periments utilizing shock as the unconditioned stimulus, two funda¬ 
mentally different methods of administering the shock have been 
utilized The fiist method involves the presentation of a shock 
of predetermined duration, regardless of the response made to the 
conditioned stimulus. In the second method the animal is aiianged 
so that Its response will either pi event or terminate the shock Both 
methods have been used extensively, apparently without any sug¬ 
gestion that they may be fundamentally diftcrent The first method 
seems to the writer to be more nearly similar to t)mt utilized in 
experiments using other unconditioned stimuli Hull (4) has dis¬ 
cussed a "dilemma” that aiiscs when the second method is used, 
particularly in connection with certain piactical leaining problems. 
He does not consider t)ie first method, which is, pci haps, less typical 
of actual situations but more typical of the laboratoiy conditioned 
response situation. 

In the mam group, the first 8 lats were divided betu^een the two 
methods Rats 10, II, 16, and 14 were always stimulated by a 
shock of 165-sigma duration Rats 12, 13, 15, and 17 were at¬ 
tached to the shoit-ciicuiting contacts described above, so that the 
hist millimeter of tad withdiawal would teiminate oi prevent the 
shock, and keep it “shorted” until a movement m the reverse diiec- 
tion started There is no significant difference between the lesults 
obtained fiom animals that actually shoitened the duration of tlie 
shock by every response made to it, and those that weie always 
given a shock of predetermined duration. This result was very 
surprising to the writer. It was obtained consistently in the pre¬ 
liminary experiments as well as in those of the main group. The 
explanation must await further expeiimentation It is possible that 
there are certain differences m conditioning established by the two 
different methods that have not been detected in the present experi¬ 
ments. The lack of gross differences may be a function of some 
particular aspect of the technique used, such a’i the tempoial char¬ 
acteristics of the stimulus sequence. In view of the great import- 
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ance of this question in general learning theory, it seems advisable 
to investigate the role of the response in other simple situations 

3 The Conditioned Stimnliis Rats 12, 13, 01, 02, 23, and 
24 were trained with the light already described as a conditioned 
stimulus, while the others were conditioned to the buzz By com¬ 
paring the results obtained from the light-positive rats, as indicated 
m the chart, with those obtained from buzz-positive rats, trained 
under comparable conditions, it may be seen that the buzz is a 
more effective conditioned stimulus than the light These state¬ 
ments apply, of couise, only to the paiticular stimuli used in the 
present experiments, described under the section on "Apparatus” 
Otlier evidence corroborates the view that the buzz is the more 
effective conditioned stimulus The stimulation schedule pcimitted 
the presentation of "indifferent” stimuli during the conditioning ses¬ 
sions Thus, with the light-posuivc animals, a buzz was occasion¬ 
ally presented, but never jeinforced The light was similarly pie- 
sented to the huzz-positive animals The animals trained to react 
to the light frequently made a complete conditioned response (in¬ 
spiration, squeal, and tail withdrawal) to the buzz, as well as to 
the light The response of these animals to the buzz was often 
weaker than that to the light, but it was clear. Much less "spread” 
was shown by the buzz-positive animals, although they occasionally 
gave a weak or partial response to the supposedly "indifferent” light, 
especially during the early sessions. 

The greater effectiveness of tlie buzz as a conditioned stimulus 
is probably related to some more generalized effectiveness Thus 
the buzz used in the present experiment fiequcntly caused a break 
in the breathing rhythm, even before training The light rarely 
-did this, even though it caused a rather marked change in the illu¬ 
mination of the lat’s eye. Such diftercnccs as the ones noted above 
certainly cannot be carried over directly to othei animals, or even 
to rats with pigmented eyes, but must actually be determined for 
the animal under consideiation. The greater effectiveness of the 
buzz was very clear, however, in the present experiments 

4 "Test" Presentations Evei since Pavlov described the phe¬ 
nomenon referred to as “experimental extinction,” it has been clear 
that "test” presentations of the conditioned stimulus, unieinforced 
by the unconditioned one, arc apt to delay the development of con¬ 
ditioned responses. A certain number of test presentations are neces- 



324 


HAROLD SCHLOSBERG 


sary, however, if any description of the actual conditioned response 
IS to be obtained. Form A of the stimulation schedule (see Table 
1) called for the presentation of 7 such tests, while Form B in¬ 
volved 5. The difference between the two schedules is probably 
greater than, the total number of tests would indicate, foi 3 of these 
tests weje presented at the beginning of each session, before any 
double stimulations were given Thus any inhibiting effects these 
three tests may have had were probably isolated to the early part 
of each session The more significant "tests," therefore, may well 
have been those made duiing the mam part of the fccssion, number¬ 
ing 4 and 2, respectively, in the two foims 

A glance at the chart will show that the fust 6 rats of the main 
group, trained under schedule A, conditioned much less completely 
than did the remaining 10, trained under schedule B Whetlier 
a further decrease in the number of tests would result in still better 
conditioning cannot, of course, be dctcimincd from the results 
Schedule B could probably be improved somewhat by tlie use of 
several double stimulations duiing the fiist 7 presentations 

5. StTugghnSj Excitement, Pietiaming, and Individual Differ^ 
erices. The rats generally struggled somewhat the first few times 
they were placed in the holder In the preliminary experiments it 
was often found that this, struggling obsciiied the obseivation of 
the development of conditioning during the first few sessions. Stim¬ 
uli could be piesented, even during the most violent struggles, but 
it hardly seemed advisable to do so To eliminate tins struggling, 
the animals of the main experiments were generally "pretrained’' by 
several half-hour periods of restraint in duplicate holders. This ex¬ 
pedient was quite successful, although the rats still had occasional 
periods of excited struggling 

Rats differed a great deal in this respect, however. Rats 01-04, 
of different stock from the others, were very much more quiet, and 
did not need the pretraining. These difteiences in what may be 
considered emotional charactenstics of the rats probably played an 
important part in determining individual differences in the speed 
and characteristics of conditioning. Throughout the experiments it 
was observed that the most "excitable" rats conditioned most readily 
Indeed, one might dcsciibe the condition of excitement as one of 
great spiead or "irradiation” in which any stimulus, conditioned or 
otherwise, would call out a gcneializcd response 
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Thus pietiammg, while clearing up certain difficulties icsuUing 
from stiuggling, probably retarded conditioning T)ie question of 
the relationship between e-Kcitement and rate of conditioning merits 
further research (19) Certain poorly controlled observations have 
been made on the effects of excitement induced by alcohol vapor or 
tobacco smoke, but no conclusions will be presented. The writer 
hopes to investigate this question with properly controlled doses of 
excitement-inducing drugs For such an experiment, and for many 
others suggested by the present investigation, it would be very ad¬ 
vantageous to have a stabilized strain of rats Indeed, one of the 
greatest difficulties encounteied duimg the present expenments was 
the variability of the rats. It may eventually be necessary to classify 
rats under different “types," as Pavlov has done with dogs 

The differences between rats are shown clearly in the results 
obtained from rats 03 and 04. THmc rats weie biotheis, and were 
run under substantially the same conditions (see chart, Figure 3, 
and Figure 2) Each session devoted to rat 03 was duplicated, 
stimulus for stimulus, with rat 04, forty minutes later But their 
beliavior was markedly different Rat 03 was generally quiet, 
breathing slowly and legularly When stimulated by a shock, it 
reacted sharply, gave a single short squeal, and then returned to 
the slow breathing On the other hand, Rat 04 stiuggled fre¬ 
quently, and usually breathed rapidly When stimulated by a 
shock this rat gave a very strong leaction, several loud squeals, 
and did not return to regular breathing until several seconds had 
elapsed. The conditioned response developed by these rats like¬ 
wise differed Rat 03 regularly showed a shaip tail pull in icsponse 
to tlie conditioned stimulus, accompanied by rapid, irregular bieath- 
ing, but no squeal. Rat 04, however, usually showed a tail lelaxa- 
tion, shaip inspiiation, and several squeals in response to the con¬ 
ditioned stimulus. 

The wiiter docs not suggest that these differences are foituitous, 
but ratlier that tliey cannot be contiollcd at present It seems 
probable that these differences between rats could be minimized bv 
the use of rats of uniform genetic characteiistics that had been 
reaied under constant conditions Until this has been done, these 
vaiiations will probably continue to be troublesome 
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General Results 

1 '‘Fieq»ency‘* The foregoing discussion has attempted to de¬ 
scribe the results obtained fiom lepeated presentation of paired 
stimuli In view of the unpoitance of these factors, it seems use¬ 
less to average the results indicated in each veitical column of the 
chart and thus set up some general law m rcgaid to the effects of 
"frequency ” It is more impoitant to emphasize the fact that lepe 
titions of stimulus sequences iindei definite conditions meicly permit 
accumulation of the effects of each sequence. To the extent that 
these effects are positive, conditioned icsponscs will increase with 
repetition roughly m the oidci desenbed undei "Responses" In 
the present experiments there arc cleaily both positive and negative 
factors Their interaction, as double stimulation is lepeated, icsults 
in the variations in icsponsc that aic so evident m the cliait. 

2 Expefiinentffl Extinction It is often stated that “ticquency" 
has a negative effect during experimental extinction If we follow 
the method used in the preceding section, we will say, rather, 
that a single unieinforccd presentation of the conditioned stimulus 
weakens the conditioned lesponsc, and that icpetitions of unrem- 
forced stimulation permit summation of this cUcct Undci the 
discussion of the cftect of test picscntations of the conditioned stim¬ 
ulus, it was shown that sucli unieinfoiccd stimulations retarded the 
development of conditioning With several of the animals of the 
preliminary experiments, and with 5 animals of the mam group, 
repeated unreinfoiced presentations of the conditioned stimulus weie 
made, m an attempt to study experimental extinction This was 
done after the animals had been subjected to the usual ti ainmg 
period (see Figure 3). The individual lecoids cannot leadily be 
reduced to tabular form, because the stimulation schedule used for 
each rat depended largely upon the progiess of extinction in that 
particular rat Session 7 of Rat 22 will illustrate many of the 
phenomena obscivcd duimg experimental extinction, and will be 
described 

The fiist stimulation of the session, a buzz, aesulted m a slight 
shift in the level of breathing. Following the usual stimulation 
schedule, two lights wcic pieseiited, and then another buzz This 
buzz, and the three following, elicited shatp inspiiations and tail with¬ 
drawals, but no squeals. The fifth and sixth buzzes lesulted only 
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in fast breathing The animal was then stimulated with a light- 
shock sequence (Buiz-shock had been intended, but the shock has 
reinforcing value, even without the buzz, as will be shown below ) 
The next two buzzes were followed by squeals, in addition to in¬ 
spirations and tail withdrawals The squeal dropped out on the 
next buzz, but inspirations and tail withdrawals continued, un- 
diminishcd in amplitude, through 16 unremforced presentations of 
the buzz These stimulations had been scpaiatcd from each other 
by mteivals langing between 15 seconds and 2 minutes When the 
intcival was decreased to 5 seconds, the conditioned responses lapidly 
dioppod off, only a sliift in late of bieathing appearing in response 
to the second and third rapid presentation of the buzz After a 
rest of one minute, however, both iiispnation and tail withdi.uval 
leappeaicd with unduninislied vigor. The experiment was then dis¬ 
continued 

The record of this animal, although better than some, is not 
extreme One of the rats used in the preliminaiv experiments con¬ 
tinued to respond to the conditioning stimulus with inspiration, tad 
withdiawal, and squeal, through 25 unieinforced presentations On 
the other hand, animals that have been less thoroughly conditioned 
may show complete extinction after a few “tests “ It will be re¬ 
called that too many “tests” during the fiisl few sessions seemed 
to retard conditioning 

In summarizing this section, it may be stated that unremfoiccd 
presentations of the conditioned stimulus weaken the conditioned re¬ 
sponse The amount of such weakening seems to depend upon the 
depth of conditioning, and upon the interval between unieinforced 
stimulations. 

3 Isolated Shock. In the summary of the case of cxpciimental 
extinction described above, it will be noted that a single light- 
shock stimulation had marked rcinfoicing value The animal had 
been conditioned to a buzz, and even after this accidental toinbina- 
tion of light and shock, showed vciy little icsponsc to tlic light 
alone Tlie leinforcing effect was, therefore, chiefly effective on 
the lesponse to the buzz, and must have been caused largely by 
the shock. Pavlov (13, p 59) has mentioned the reinforcing effect 
of the unconditioned stimulus, even when piesented alone The 
writer has seen no otijcr lefcience to this phenomenon, altbougli it 
has been observed quite regularly during the present experiments 
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During the preliminary expeiiments it was repeatedly observed that 
the isolated presentation of the unconditioned stimulus would greatly 
reinforce a conditioned response weakened tlirough extinction or 
disuse. In the main experiments a single shock was presented as 
the fifth stimulus, preceded and followed by “test” presentations 
of conditioned and “indifferent” stimuli By comparing the le- 
sponses to stimuli presented before and aftei the shock, it was pos¬ 
sible to observe the remforcing effects of the isolated shock The 
reinforcing effect only occurs if some conditioning has actually been 
established m a previous session In such cases the shock causes 
a marked increase in the response to the next “test” stimulus, but 
does not seem to have as great a reinforcing effect as the more 
usual double stimulation Single presentations of the shock do 
have a reinforcing effect that could not be duplicated by other 
strong stimuli, such as the explosion of a percussion cap, shaip 
tapping on the table, or even violent shaking of the rat’s holder. 

4. Freedom fjorn Siimnlatton. The conditioned responses fell 
off considerably during the intervals between sessions. During these 
intervals the environment of the animals was quite free from 
“buzzes” but not from changes m illumination. Usually the inter¬ 
val between successive sessions was 24 hours Occasionally intervals 
of several days, or even two months, wcic deliberately introduced 
between sessions (the lecords of such sessions are included in 
the chart). In general, there was a moderate loss duiing the 
bhoiter interval It was hoped to quantify this loss by the piesenta- 
tion of two conditioned and two "indifferent” stimuli at the be¬ 
ginning of each session. The loss duiing 24 hours, wlien deter¬ 
mined bv comparing the responses made to the first two test stirciuh 
with those made ncai the end of the preceding session, seems to be 
enormous Other evidence, such as the comparison between early 
responses elicited by stimulus sequences 8-12, and 15-19 (see the 
chart), suggests a more moderate loss. Further, when expeii- 
mental extinction was attempted at the beginning of a session, the 
first few conditioned stimuli produced little, if any, response. This 
was not true if the extinction was started later in the session It 
seems likely, then, that the relative ineffectiveness of the frst few 
conditioned stimuli is not a measure of the effect ot the 24-houi 
interval between tiials, but is caused either by an inhibiting effect 
of the massed "tests,” or by some “warming-up” effect 
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Although the loss during an interval of 24 hours, or even of 
several days, was found to be moderate, that occurring ovei 2 
months of no training w'as very pionounced In fact, the behavior 
of several lats, retested 2 months after training had been discon¬ 
tinued, could not be clearly diffcientiatcd from that of untrained 
rats. Fine differences may have existed, but the piesent technique 
did not detect them 

5 Coiittols. In spite of the “spread'* mentioned above, there 
can be no doubt that responses were conditioned to the buzz and 
light. The first possible source of erior might have been Icalcage 
of current tbiongJi the shoit-cucuiting switch. To nvnmize this 
possibility, .5 megohms of resistance were always left in senes with 
the electiodes, so that any slight leakage would have had little 
effect on the rat. To check the question by test, the conditioned 
stimuli were occasionally presented with the electrodes icmovcd from 
the tail. No difference was cvci observed undei these conditions. 
Extraneous "cues” might have been of two soits, those involved 
in the presentation of the stimulus, and incidental ones. The lat¬ 
ter arc jeadily eliminated because of the piecisc temporal relation¬ 
ships that exist between the conditioned stimuli and responses 
The sound of the kymograph, shadows cast by the experimenter, 
etc, might occasionally call out a response at about the light time, 
but precise coincidence would be rare. As mentioned above, all 
such stimuli were eliminated as much as possible, and caused very 
little trouble. The kymograph was quiet, and was opeiatcd for 
various diiiations before the presentation of stimuli Tile front end 
of the holder was covcied, to eliminate visu.il cues. Finally, the 
loom was rather free from cxtianeous sounds. The possibility tliat 
secondary cues were involved in the actual presentation of the stim¬ 
uli IS a moie seiious one. Markcis and keys weie silenced as 
much as possible. As a check on the effectiveness of these methods, 
control tests were frequently given Foi tiie buzz-positive animals, 
the presentation of the light seived as a fairly adequate check, for 
exactly the same movements wcic made by the experimenter as 
would have been made in presenting the buzz The only diffeience 
in the situation was that a switch had been thrown at least a minute 
befoie the stimulation Still moie convincing tests were furnished 
occasionally when the experimenter accidentally left a switch open, 
thus failing to sound the buzz when he expected to do so In no 
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case did the rat react With the light-positive animals, control tests 
were made after shutting off the lamp with a iheostat. This left 
the routine of operations and movement of maikers unchanged In 
the case of one animal it was found that the faint click of the 
“light” markei would call out the response After the maikcr 
had been readjusted, the difficulty disappeared. No other animal 
showed a response when the light had been turned off. The in¬ 
cident mentioned above, however, shows the value of a sound- 
resisting box when relatively ineffective stimuli aie being used It 
also shows that the rat can be conditioned to very weak sounds 
But the control tests show clearly that the responses have been con¬ 
ditioned to the intended stimuli 

This statement should not be inteipreted to mean tint other 
stimuli, such as those caused by contact with the holder, etc, were 
not related to the lesponsc. It is quite possible that the conditioned 
response would have been disturbed if these relatively constant stim¬ 
uli had been changed. As in all conditioning studies, it must be 
cleaily understood that the response is a function of tlic conditioned 
stimulus when otlier factors are held relatively constant. 

6 Discussion, The results of this expciiment may be considered 
from thice aspects, namely, the development of a conditioning tech¬ 
nique for the rat, tlic description of the behavior observed in a 
conditioning situation, and finally, the applications to a general 
theoiy of learning. Under the first beading, it will be lecalled 
that roughly similar techniques have been utilised by Upton (24, 
25), Wever (28), Horton (3), and Ncwimll and Scats (12) In 
the present study, somewhat more detailed attention has been de¬ 
voted to the effects of various factors in the technique itself than 
was true of the expciiments mentioned above In this expciiment 
the fundamental inteiest was in the conditioning, whereas in the 
others mentioned it was m the sensitivity of the animal The 
method desciibed in this papei should be quite satisfactoiy for 
threshold studies It would not, of course, be necessary to estab¬ 
lish a complete conditioned icsponse for such pui poses since the 
eailiest modifications of the bicathmg cuive would indicate stimula¬ 
tion. The technique desciibed is probably not optimal—'indeed, a 
study in progress in our laboratory® suggests that conditioning is 

“This experiment, earned out by Mr W R Pfonts in conjunction with 
the present writer, utilizes the same general technique as the present 
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somewhat easier if a foot is stimulated instead of the tail Addi¬ 
tional modifications in the technique for specific purposes may be 
advisable It will be recalled that some modifications have been 
suggested during the discussion of the specific results 

In regard to the second aspect, little need be added here The 
description of the results has been made as complete as limitations 
of space permit. It seems advisable, howevei, to caution the icadei 
against interpreting these results in too abstract a fashion. TJiey 
aie descriptions of, and generalizations from, an extremely variable 
mass of behavior, even though they weie obtained undci picciscly 
deteimined conditions They have been phrased in conditioned 
response terminology because such a system of descnption seems to 
fit tliem best It is quite possible that some entirely diffeicnt system 
might have been developed that would have fitted them bettci, but 
the writer docs not feel inclined to develop another system Every 
effort has been made to avoid description m terms either of a hypo¬ 
thetical physiology, oi of an anthropomorphic system based upon 
concealed indirect introspection 

Finally, the results desciibed here do not seem to the wntei to 
encourage tlie continued construction of gcncial learning theoiics 
with the conditioned response as a basis They do show that it is 
possible to establish conditioned icspoiiscs roughly resembling the 
unconditioned ones. But they also show that the development of 
such responses is retarded or prevented if a number of factors vaiy 
beyond rather narrow limits Before any case of learning can be 
described as a complex of conditioned responses, it must be demon¬ 
strated that the conditions fall within the limits described It seems 
unlikely that this can be done in the vast majority of cases in which 
learning occuis. It appears to the wiiter to be more probable that 
the conditioned response, as cxpcnmentally observed, is only one 
type of learning, no simpiei than the othci types traditionally con¬ 
sidered under the lieadings of “trial and error,” “association,'’ etc 
(The leader may substitute the word “aspect” for “type,” if he 
prefers ) Eacli type is worth studying, both for its own sake and 
for the light it sheds on the others, but probably no one of them is 
more fundamental than the others The writer knows of no ex- 


cxpcrlments The detailed results will be described at n later date, but 
it may be mentioned in passing that they ate very similar to those obtained 
in the present paper 
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penmental study of the conditioned response that yielded results 
inconsistent with this view ® 


Summary 

1. When a buzz or light is lepeatcdly presented to a rat for 
335 sigma, and then accompanied bv a shock to the tail for an 
additional 165 sigma, conditioned bieathmg, tail movements, 
and a squeal are obtained. 

2. These responses are described. They generally develop m 
the order given above, and may be taken as a measuie of "depth’* 
of conditioning, 

3. A satisfactory technique for establishing these responses has 
been developed Certain important factors in this technique are. 

a Two hundred paiicd stimulations during each session pre¬ 
vent conditioning Fifteen or twenty is a moie favoiable number, 
b A shock strong enough to elicit a vigorous response is ad¬ 
visable A weaker one retards conditioning, while a stronger one 

causes struggling. 

c It makes no great difference whether the rat terminates or 
prevents the shock by its response, or whethei, on the contrary, the 
duration of tlie shock is held constant 

d Not more than two or three unreinforced ("test") presen¬ 
tations of the conditioned stimulus arc advisable during each session 
e The buzz used is a more effective conditioning stimulus 
than the light 

/. "Pretraining" the rat decreases struggling. It may, how¬ 
ever, retaid conditioning by preventing "excitement" This prob¬ 
lem is complicated by "individual diffeiences” between rats 

4 The effects of repetition depend upon the effects of the stimuli 
repeated These effects are’ 

a In the present experiment, each paired stimulation appar¬ 
ently involves factors both favorable and unfavorable to condition¬ 
ing The effects of "frequency" will depend upon the summation 
of these factors. 

b. Unreenforced presentation of the conditioned stimulus 
weakens the conditioned lesponse This is particularly important 

"A complete discussion of the arguments (or and against the conditioned 
response theory of learning is beyond the scope of this paper. 



CONDITIONED RESPONSES IN THE EAT 


333 


during training. The fully developed conditioned response is quite 
resistant to experimental extinction. 

c A shock, unaccompanied by the conditioned stimulus, has 
a marked reenforcing value. 

5. There is a moderate loss in the strength of the conditioned 
response between sessions separated by one day. During a two- 
month interval the response is practically lost 

6. Control expeivments show that the conditioned responses de¬ 
scribed weie elicited by the conditioned stimuli, rnthei than by 
extraneous "cues ’* 

7. It seems probable that tlie conditioned lesponse is only one 
of a number of types of learning, rather than the fundamental basis 
of all learning 
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LES REPONSES CONDITIONNELLES CHEZ LE RAT BLANC 

(Risumi) 

On a pr^sentc it ptusicurs reprises un son bourdonnnnt ou une iumicrc i 
dcs rats blancs pendant 335 tf, ct cnsmlc on a fait nccompagncr Ic son nu 
la lumi^re par un choc d la queue pendant 165 autres a La piemiere modifi¬ 
cation qui s’eat montree a etc un changemeut du rytlime tie la lespiration 
Plus tard, des rdponses conditionnelles plus typiqucs se sont montrees quel- 
quefois, telles qu'une inspiration biusque, et, enfin, I'nction de retirer In 
queue et des ens Nombre dc facteurs ont 6te importants dans la deter- 
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mmation cle la vitesse et tie la profondeui dii conclitionticment Entrc 
autica, cciix-ci ont compris la force du choc, Ic atimuliis conditionntl 
employe, Ic nombie dc stimuli mis en panes pendant cliacinc p6iiode, la 
frequence dea testa, et la condition de l*animai Tih peu de diffeience s'est 
montrcc quand Ic rat a pn teiminei le choc par sa repon&e On a 6tndic 
anssi les cfFets de I’cttinction cxpeumcntalc ct ceiix cle la picsentation 
isolec du choc, ainsi qiie ceux tie la stimulation plus usiiellc en pnircs line 
r^ponse conditionnellc bieti etablie r^siste beaitcoup h I’cKtinction expen- 
mentale, mnis perd bcaucoup de sa force d'lin jour 4 I’autrc La com- 
picxUe du coinportemcnf, et la giamlc d^pendance des valeiin optima pour 
Certains factcura le rend probable que le riponsc conditionnellc n’est qu’imc 
forme de 1‘appientissage, plutot que la base fondamencale de tout I'ap- 
pieiuissagc 

SCIILOSDCRC 

BEDINGTE REAKTIONEN BE! DER WEISSEN RATTE 
(Rcfcrai) 

Em Laut ocler cm LiclU wuide weiasen Ratten fur 335 cr wicdcrholl 
daigeboten, worauf dcr Reiz von cincm elektnschen Schlag aiif den Schwanz 
fur nocli 165 (T begleitct wiirdc, Die ersie Veiandening, die erschien, war 
ein Wcchsel des Atmenrhythinus Spntci kamcn manchmal typischc bedmgte 
Reaktionen vor, wie eine schaifc Einntmung, und schliesslich die Zuruck* 
zlchiing des Schwanzes und das Quicken Eine Anzahl Fakloren waren 
wiclitig zur Feststcllung tier Sthnclligkeit und Tiefe des Bcdigens Unter 
anderm waren diese die Staike des Schlages, der angewandte beclmgte 
Rciz, die Zalil dci gepaaitcn Rcizc wahrend jedcs Versnehes, die Haufigkclt 
dcr Tests, und der Zustand dcs Tieres Es schien wemg Untorschicd 7u 
mpchcn, ob die Ratte den Schlag (lurch ihrc Renktion beenden konnte odcr 
nicht Die Wirkung dci cxpeiimentellen Aiisschaltung und die isolierte 
Darbietiing ties Schlages sowie die gebrjuchlicbcre gepaarte Reizung waren 
auch untcrsucht Eine gut bcfestigte bedingte Rcaktion ist ziemlich wider- 
stnndsfahig in bezug auf expcnmcntcllc Ausschaltung, aber vcrliert an 
Starke zicmlich viel ubcinacht Die Vcrwicklung des Vcrhaltcns und die 
grosse Abhangigkeit von den gunstigsten Werten fur gewiisc Faktoren 
mnehen es wahrschcinlicli, dass die bedingte Renktion imr eine Form des 
Lernens ist, eher als die Hauptbasis fui das gauze Lernen 
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VISUAL DISCRIMINATION IN THE CAT: II A FUR¬ 
THER STUDY OF THE CAPACITY OF THE CAT 
FOR VISUAL FIGURE DISCRIMINATION* 

From the Psychological Lahoiatary of BrOfwn Uni’versity 


Karl U. Smith 


I. Introduction 

In a previously reported experiment (23) seven cats were trained 
and tested under controlled conditions in the attempt to determine 
•whether or not these animals possessed a capacity for discriminative 
response to a circle and triangle of equal area exposed against a 
homogeneous ground. The outcome of this study showed that each 
of the animals could make the required responses during changes 
of sensoiy influences other than those directly related to the signifi¬ 
cant stimuli. Tliat is, differential olfactory, auditory, tactual, or 
extraneous visual stimuli which might have been present for the 
animal could be vaiied to a great extent without modifying the 
responses Accordingly, the assumption was made that the visual 
figures, as presented in the apparatus described, were effective in 
determining the lesponscs found 

In the present study the question is raised as to whether or not, 
under certain conditions, the responses of the cat to visual figures are 
determined by some aspect of the “form” of the figuies, and if so, 
what differences exist between such responses and the responses 
of other species of animals m compajablc situations As an ap- 
pioach to tins problem and to aid in presenting the results of this 
study, prior Investigations of form discrimination in animals must 
first be reviewed briefly. 

II. Summary op Previous Experiments on Form 
Discrimination 

The results secured in previous investigations of form discrimina¬ 
tion have served mainly as a basis for inferences concerning mechan¬ 
isms of "conception,'* "generalization," and "abstraction" in ani- 

•Accepted for publication by Leonard Carmichael of the Editorial Board 
and received in the Editorinl Office, Apiil 25, 1934 
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mals Fields (5) trained rats to discriminate a circle and triangle 
m various positions and then modified various aspects of the total 
situation in numerous check experiments Since his animals con¬ 
tinued to respond discriminatively when figures of different color, 
different area, and different figure-giound chaiacteristics were pre¬ 
sented, Fields stated that. "Rats are able to perfect a type of 
behavior which is fully described by the implications inherent in our 
use of the term 'concept*." (p. 69) 

Revesz (20) required monkeys to respond to visual figuies vary¬ 
ing both in color and In form, and then introduced variations in 
color and form in the visual stimuli. Two monkeys could respond 
discriminatively when identical figures varying In color were pre¬ 
sented or when different figures of similar color wcic exhibited. 
According to Revesz this seemed to show that the animal’s behavior 
fulfilled "an important preliminary condition for abstractive per¬ 
formance" (p 341) 

Tellier (25, 26, 27, 28) has come to conclusions similar to those 
of Revesz but on the basis of a greater number of experiments. 
She proposes to consider the monkey’s ability to respond to n scries 
of forms in which are produced systematic changes as a capacity for 
"generalization" Telltcr has shown that one monkey {Macacus 
sinecus) would respond tactually to geometric figuics which had 
been learned previously by visual-tactual stimulation and by visual 
stimulation alone (25, 26). She has also studied the monkey’s 
responses to cards bearing different visual figures, horizontal and 
vertical lines, different numbers of black dots, pictures of animals 
and vegetables, and pictures of quadruped and biped animals, as 
well as by having the animal respond to solid figures 

More commonly, however, studies in form discrimination have 
been related to a question as to the ability of some animals to make 
specific kinds of "abstractions,” viz, to respond to "form per se' 
or to "triangularity pei se'" 

Bingham (1, 2) raised the question as to whether or not the 
chick could respond to **form per se“ He required chicks to dis¬ 
criminate between a circle and triangle of equal area and then in¬ 
verted the triangle Plis subjects would not respond differentially 
after the position of the triangle had been changed. Bingham wrote 
in consequence of this experiment that there was no true discrim¬ 
ination of foim in the chick, but rather, "The apparent reactions 
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to form weie the result of a keen peiception of size differences” 
due to unequal stimulation of different paits of the retina (2, p 
140). He c.'illed this size factor “shape” as opposed to “form per 
se/' In short, Bingham assumed that inveiting the tiiangle changed 
the relative size diffeiences (for the animal) between the two fig¬ 
ures, the supposition being that the chick responded to only a part 
of the oiiginal training figures and consequently saw moie of one 
than the other Moreover, Bingham (3) found in fuither experi¬ 
ments, by introducing circles and triangles of different relative size, 
that relative size differences weie significantly involved in the chick’s 
responses to the visual stimuli. 

Huntei (8), in a paper appearing soon after Bingham’s original 
experiments (1), held that animals and young cKildien do not re¬ 
spond to form According to this wiitcr the responses of such 
animals arc determined by “crude pattern vision.” Mimn and Stein- 
ung (17), Munn (16), Gellcrmann (6), and Nect (18) studied 
what Huntei called pattern m relation to the discrimination of 
visual figures in diffeient animals. In each of these expeuments, 
aftei establishing discnmmatwc responses to smaller figures (forms) 
placed inside larger figuics (backgrounds), the form of the latter 
was changed Since such changes, m general, did not influence the 
responses, all of these investigators have held that pattern, in the 
sense that the woid is used above, is not significantly involved in 
the behavior of animals m situations involving form. 

The attempt has been, in recent studies of form discrimination, 
to investigate responses to that which has been defined as “foim per 
se'‘ Munn and Stcinung (17), after making numerous experi¬ 
ments With a tcn-yeai-old child, came to the conclusion that what 
IS meant by the capacity to abstract “form per se"’ is that “a form 
can be responded to regardless of its position in space and the back¬ 
ground upon which it appears” (p 88;. Following this definition, 
Munn and Stcinung held that there was "indubitable pioof of a 
response to ‘form per se in the child’* (p 87) On the basis of 
a definition similar to that of Munn and Stcinung, Gellcrmann 
(6) believed that children and chimpanzees could lespond to “form 
per se'" Ncet (18), after making experiments similar to those of 
Munn and Steinung and Gellermann, concluded that, of four mon¬ 
keys studied, one responded to “form per re,” while the other three 
responded to "shape.” Munn held that clucks (16) and rats (15) 
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respond to "shape," and Karn and Munn (10) inferred the dis¬ 
crimination of "shape," rather than "form per se!* in the dog. In 
all of these experiments, as far as known, the use of the term 
"shape" has been in accordance with Bingham's original definition, 
that IS, In terms of relative size differences. 

Further significance has been added to the theory of the presence 
of a response to "form per se’ bv Nect's (18) statement that 
"Such a response may be evidence of the existence of a symbolic 
process controlling the reaction to triangularity or three-sidedness, 
without which a response to foim pet se would be impossible" (p 
194) Gellcimann (6) has also emphasized the importance of a 
symbolic mechanism in the child’s and chimpanzee’s discrimination 
of "form per se^‘ Meet (18), in his study, implied that a discnm- 
ination of shape required no postulation of a sunogatc mechanism 
for the control of the response. Such an “all-or-none" distinction 
between a response to "form per se' and "shape,” therefore, permits 
clcar-cut inferences concerning the presence or absence of psycholo¬ 
gical mechanisms of "abstraction,” "gcneialization,” or "concep¬ 
tion" as they may appear at different levels m the animal scale 
So far, the capacity for abstracting form has been attributed to 
primates only (14, p 30). 

In the above-mentioned experiments a response to "form per se" 
has been inferred depending upon the behavior of a subject when 
systematic changes aie introduced in the expenmental situation, after 
a discrimination has been established The variations so far em¬ 
ployed in this connection include. (1) rotation of a positive fig¬ 
ure through 180 degrees or less; (2) introduction of a blank caid 
or "novel" figure foi an original training figure, (3) simultaneous 
rotation of a positive figuie and introduction of a "novel” figure 
for the negative form, (4) intioduction of skeleton, partial, or 
othei "equivalent” figuies, (5) levcisal of the luminosity values 
of the two figures and their backgrounds; (6) cliange in larger 
forms (backgiounds) but keeping smaller figures (forms) un¬ 
changed; (7) alteration of the angular relationships of a figure, 
(8) change in lelative and absolute size of the figures Vaiiations 
1-3 inclusive have been taken by Munn and Steinung to give "un¬ 
equivocal evidence to triangularity, to form per se" m the child 
Neet (18) distinguished between a lesponse to “foim per se" and 
response to "shape” on the basis of test 3. Test 2 has been em- 



340 


KARL U SMITH 


ploved to ascertain whether a response is relative oi absolute with 
respect to either of the two significant stimuli. Test 6 was devised 
by Munn and Steinung (17) to determine the effectiveness of a 
background in influencing a response to form, and was suggested 
by Hunter’s emphasis upon ‘‘pattein*’ vision. 

If a subject fails to fulfill any of the “behavioral criteiia” for 
response to "form per ie" it is alleged by these experimenteis that 
the animal responds to “shape ” An exception to this statement 
may be noted. Karn and Munn (10) wrote that since dogs could 
make a discrimination of "equivalent” figures (foi example, the 
bases of previously learned upright and inverted triangles) the ani¬ 
mal possessed only a capacity for “slxape” discrimination. In the 
mam, the discrimination of "shape” has been inferred when a sub¬ 
ject did not give discriminative lesponscs during changes 1-3 in 
the tests for “form per se." 

Because of the importance of the conclusions reached in these 
experiments to the moic general problems of psychology, a consider¬ 
ation of the validity of the theories of "form pet and “shape" 
seems necessary at tins time. 

In the opinion of the writei, tlic main inconsistency to be found 
in the belief that some animals respond to “form per se" is the fact 
that adult human individuals are capable of responding to a form 
"regardless of its position m space and the background upon which 
it appears’’ only under veiy special conditions That is to say, as 
Mach (13) emphasized, in human perception complex foims ap¬ 
pear the same only m tlie same position, and possess different char¬ 
acteristics when rotated in space (p. 51, 52). The inverted printed 
page IS ample illustration of the fact that there is what may be 
considered as anisotropy for form m the adult visual field In 
addition, it is known that most adult individuals find it exceedingly 
difRcuU to discriminate forms whose positions are reversed by a 
mirror, whereas some veiy young children are not characteristically 
disturbed by such reversals (4, 19, 24). If the previously men¬ 
tioned definition of Munn and Steinung (17), as well as that sub¬ 
mitted by Gellcrmann (6) is accepted, the peculiar situation arises 
in which the responses of young children might be said to be deter¬ 
mined by "form per se“ while those of adults are otherwise con¬ 
trolled, presumably by "shape" On the other hand, it is evident 
that no response to form is independent of the position of the form 
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in space and the background upon which it is presented, in the sense 
that the background or tlic position could not be changed sufficiently 
to influence the response. A background could always be so modi¬ 
fied or such changes made in position that no discriminative response 
to a particular pattern of stimuli could be elicited, as Kluver (11) 
has well pointed out. Hence, it is clear that responses to “foim 
per se“ aie distinguishable only in special cases and, even under 
these conditions, the validity of the conception may be questioned. 

Since only limited kinds of experimental variations have been 
used by pievious investigators in studies of this soit, it is evident 
that certain presuppositions underlie their attempts to prove that 
a response to objective visual patterns is dctei mined by either one 
of two factors, namely, “shape” or “form pet se," The conclu¬ 
sions leached by the foregoing authors seem to imply, at least to the 
present writer, tliat unless a response is determined by the discrim¬ 
ination of the number of sides which a figure may possess (“tri¬ 
angularity per se,” or the concept of “tlucc-sidcdncss”) there can 
be no discrimination of form, but only a icsponse to relative size 
differences ("shape”). That form is not always dcteimined by 
"sidcdness” may be illustiated by the fact that many animals, in¬ 
cluding human individuals, aic capable of discriminating between 
triangles of diffcient angular relationships and identical triangles 
m different positions Furthermore, there aic many complex forms 
which are discnminahlc at once without consideration of the number 
of lines, curves or angles present. If foim involved only responses 
to the number of physical dimensions present, or was controlled only 
by a concept of “sidedncss,” such types of discrimination would be 
relatively impossible. On the other hand, the monkey which Neet 
(18) found would respond to “triangularity per se" would respond 
discriminatively as well when a square was substituted foi the circle 
in a triangle-circle combination This fact must mean that, in 
addition to the number of physical lines, curves, or angles in a 
particular stimulus pattcin, which probably becomes effective only 
m very special cases of human perception and then possibly thiough 
the development of language, there are other factors to be considered 
as directly related to form discrimination 

In view of such considerations as these, it seems that no shaip 
distinctions are to be drawn on the basis of experimental tests sup¬ 
posedly indicative of a response to “form pei se" or to “shape.” 
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The fact that Neet (18) found that some monkeys fail to discrim¬ 
inate an inveited triangle and diamond aftei being trained on an 
upright triangle and circle docs not show, necessarily, that his ani¬ 
mals lacked some sort of rudimentary icsponsc to form, but only 
indicates that he ananged spatial relations which were too difficult 
for his animals to discriminate. If Meet had presented an mveited 
triangle and ellipse, as has been done in the present expet iment 
with cats, he piobably could have aigucd, on the basis of his own 
definitions and criteria, for a response to foim per se in the animals 
which failed to respond to the triangle-diamond combination. Nor, 
in the opinion of the writer, docs the fact that dogs (10) aie capable 
of discriminating between parts of previously learned figures neces¬ 
sarily indicate a special kind of lesponse to “shape,” especially since 
it has been shown that animals capable of responding disciimma- 
tively to what has been considered as form (6, 18) are also capable 
of discriminating between various types of “equivalent” figuics A 
safe standpoint on this question would seem to be that, until ex¬ 
periments with relative size diflfercnccs have been earned out and 
the influence of such cliangcs upon a response determined, as Bing¬ 
ham did with the chick (3), there is no indication that an animal 
responds to relative size differences or "shape ” 

In view of the foregoing considerations it has seemed advisable 
to state tlie problems approached m the present study in a manner 
differing somewhat from that of previous investigators. Instead of 
attempting to find, by selecting certain limited definitions and ex¬ 
perimental criteria, whether or not some “all-or-none” response to 
“foim pet se" can be demonstrated in the cat, the effort heie has 
been mainly to asceitain what factors are involved in visual stim¬ 
ulus patterns producing disciiminative responses in this animal In 
order to do this, selected parts of the total stimulus situation aie 
modified and the resulting influence on the lesponses noted The 
variations investigated include the discrimination of visual figures 
of different sizes, different relative heights, diffeient figure-ground- 
brightness values, different background features, different “field” 
brightness values, and different contoui. Other factors related to 
the total stimulus situation could be and aie now being studied, but 
only results relative to the above-mentioned changes are here dis¬ 
cussed. 
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III Apparatus and Procrdure 

The apparatus employed m the present experiment has been de¬ 
scribed in a previous papei (22) The animal is trained to depress 
a small levei below a door upon which a positive stimulus (triangle) 

IS displayed There are two such Icveis and doois> one set cor¬ 
responding to the triangle, and the other to a negative stimulus 
(ciicle). Alter being leleased fiom a lestraining cage placed eight 
feet in fiont of the apparatus, the animal, when making a successful 
response, opens the door coiicspondmg to the triangle bv iiiessing 
the level with its foiepaw, and thcieby receives food located on 
a shelf behind the dooi Diffciential factors othci than those re¬ 
lated to the figmes and which may have been present during tiaining 
have been found to be mcffcctive in this situation m a senes of 
check experiments (23) 

The subjects used m these cxpeiimcnts were tlie same ns those 
in a previous study on visual figuic disciimination (23). All were 
animals of unknown pedigree and of different ages. Two of them 
wcie tiained to lespond to black figures on white cards (Subjects 
2 and 3) while five learned the discnmmation of white figures on 
black cards (Subjects 1, 4, 5, 6, 7). In both cases the cards weic 
exposed against a homogeneous black ground, 48 inches by 20 inches. 
The positive figuie was a 4*inch equilatcinl triangle which equaled 
the negative figuie or circle m aica (appioxunatelv 6 96 squaie 
inches) The exposed part of the caids upon which the figures 
were mounted was 6 inches by 6 inches. The figuics v'cic made 
of smooth di.iwmg paper and so mounted on the cards that their 
midpoints were of equal lieights from the floor 

After the subjects had been tiaincd to make the lequired dis¬ 
crimination between the ciiclc and tiiangle (18 responses out of 
20 correct), and after tests had been cariicd out to deteimme the 
influence of possible differential extianeous factors upon the disciim- 
ination, the experimental vaiiations for the study of the animals’ 
responses to form were then begun In these latter tests no elec¬ 
trical punishment was used, as was the case duimg tiaining with 
three of the subjects (Subjects 1, 2, 3). With the exception of 
one senes of tests (Tests II and 12, Tabic 2) the door correspond¬ 
ing to the negative stimulus was kept locked, and the animal re¬ 
ceived food either by going dnectly to the positive figuie, or by 
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first pressing the lever corresponding to the circle and then going 
to the door on which the triangle was exhibited. 

The food "Used as incentive throughout the test periods was a com¬ 
mercial brand of cat-food, rolled into small pellets 1/2 mdi in 
diameter, and placed m glass dishes behind both doors. As in pre¬ 
vious experiments the animals weie kept on a regular diet of milk 
and cat-food. Each animal received the milk in the early morning 
and 1/3 pound of cat-food after the expeiiments m the evening. 

All tests or check expeiiments involved testing the animal on a 
combination of different types of forms for a period of twenty trials. 
A retest peiiod of twenty trials, unless otherwise indicated, was then 
given The number of trials given daily was kept constant, a test 
period or a retest period of twenty trials being run per day on con¬ 
secutive days throughout the course of the expcnment. 

During all of the check expeiiments the usual controls foi ex¬ 
traneous sensory influences were carried out. The animals received 
no differential auditory stimuli from the apparatus or experimenter, 
since the subjects themselves manipulated all of the necessary moving 
parts of the discrimination box when making a response. Olfactory 
stimuli were kept constant by having food behind both doors. Ex¬ 
traneous visual and olfactory cues were controlled by having two 
different sets of figuics, a positive and a negative stimulus, for each 
door, so that when an alternation of the figures was required the 
two exposed cards were icmoved and the other set inserted in their 
places. Check experiments have been earned out in which both 
doors were unlocked Since such changes did not influence the re¬ 
sponses of the animals no significant stimuli were obtained from the 
locked or unlocked door. The animals received no clues from the 
experimenter when being returned to the restraining cage, as indi¬ 
cated by check expeiiments in previous studies. The experimenter 
always stood directly in front of the apparatus when rearranging 
the cards for the next trial, and alwa}^ left the room in the same 
mapner. Constant pioccdurc was used in lifting the animal and 
retiirning it to the restraining cage In many cases it was not 
necessary to carry the animal from the discrimination box to the 
restraining cage, since it would itself return to the front of the room 
The alternation scries was so arianged as to make it practically im¬ 
possible for the animal to learn the order of shifting the figures 
This series corresponded to those calculated by Gcllermann (7), 
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which have been designed to give a balanced exchange of the stimuli 
for the control of position habits. All observations were made from 
outside the experimental room through an aperture m the door. An 
ciror was recorded when the animal touched the lever corresponding 
to the negative stimulus. 

IV. Results 

The subjects were divided into two groups for investigation. The 
fiist group consisted of thiee animals, one male and two females, the 
first of which (Subject 1) was trained to discriminate a white tri¬ 
angle and white ciicle of equal area exposed on black cards Sub¬ 
jects 2 and 3 had leainetl the disciimination of a black triangle and 
Circle on white caids. All three animals were shocked during train¬ 
ing for a response to the negative stimulus (circle). 

The training figuies used for these thiec animals and the various 
combinations cmplovect for analyzing their responses to form are 
presented in Figuie 1. Combination “S” rcpiescnts tlie standard 
training figures, while the remaining pairs of figures are numbered 
in the order in winch they were intioduced, as tests, into the cxpcri' 
ment The drawings of the figures are in the relative positions used 
and are drawn approximately to scale The exact dimensions of 
the figures were as follows. 

S The standard training figuies. The triangle measured 
4" on each side and was equated to the circle in area (6 96 sq. in ) 
The midpoints of the two figuies corresponded in height find m 
distance from the sides of the apertures, which were 6" squaie. 

1. Tlie standaid-sizc triangle lowered I" below the midpoint 
of the circle. 

2. The standard-size triangle and circle with the midpoint of 
tlie triangle raised 1" above the midpoint of the circle. 

3. 4, 5, 6, 7, 8, 9 Equilateral triangles 3^", 3", 2", 

11", and on each side paired with circles of equal area, l\\ 
these and in the following tests the midpoints of the figures were 
placed at the same distance from the sides of the apertuies. 

10. The standard-size triangle and circle exhibited against a 
white panel on the front of the discrimination box 

11 The standard tiianglc in skeleton form paired with a skele¬ 
ton circle of such size that it could be ciicumscribed about the tri¬ 
angle. The skeleton outline was wide 
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larger forms were also apertures, made by fitting black cardboard 
containing holes 6" in diametei to the front of the discrimination box 

15. The same test as combination 14 except that the smaller 
figures were placed msidc a square, 4" by 4". 

16 The standard-size triangle and circle with the triangle in- 
veited 

17 The standaid-size triangle paiicd with a square of equal area. 

18 The standard circle paired with a square of equal area. 


TABLE I 




Percentage of 

responses to the 

triangle 

Ezpcnmentnl varintion 

in 

twenty trials 




S 1 

S 2 

S 3 

S. 

Stnnd.ard figures 

95 

95 

90 

1 

Lovrered triangle 

90 

90 

95 

2 

Raised triangle 

90 

85 

95 


Retest 

100 

95 

100 

3 

314" triangle 

100 

100 

100 

4. 

3" triangle 

100 

95 

100 

S 

%Yi' triangle 

90 

85 

100 

6 

2'' tnaciglc 

90 

100 


7 

Wz" triangle 

90 

100 


3 

r' triangle 

90 

75 


9 

triangle 

40 

4S 



Retest (10 trials) 

95 

90 

80 

10. 

White panel 

85 

90 

100 


Retest (10 trials) 

90 

100 

100 

11 

Skeleton figures 

100 

70 

95 


Retest 

100 

80 

80 

12. 

Reversed skeleton figures 

80 

70 

70 


Retest 

95 

85 

100 

13 

Reversed solid figures 

90 

80 

60 


Retest 

90 

95 

85 

14 

Small square grounds 

90 

90 

90 


Retest 

95 

100 

100 

IS 

Circular grounds 

80 

65 

80 


Retest (10 trials) 

80 

90 

90 

16 

Inverted triangle 

95 

85 

90 


Retest 

100 

95 

100 

17 

Square for circle 

90 

75 

70 


Retest 

90 

100 

85 

18 

Square for triangle 

65 

75 

SO 


Retest 

so 

85 

80 

19. 

Semicircle for triangle 


90 



Reteat 


90 


20 

White cards 

40 

50 

40 


Retest 

80 

100 

100 

Trials inclusive of tests 

1030 

950 

USO 




348 


KARL U. SMITH 


19. The standaid circle paired with a semiciicle of equal area. 

20. After the above tests white cards were introduced for all 
three subjects. 

The level of discrimination maintained by the three subjects in 
different test periods, as well as in retest periods, earned out after 
some of the above tests had been made, is summaiized in Table 1. 
The figures given represent the percentage of correct responses to 
the triangle in twenty trials, unless otherwise indicated. 

The second group of animals (Subjects 4, 5, 6, and 7) were 
trained in the discrimination between a white triangle and circle 
of equal area exposed on black cards. They learned this discrimina¬ 
tion without punishment by electric shock These animals were also 
“overtrained” as compared with the first group of subjects, since 
they were presented with the training figures until there was 100 
per cent discrimination between the figures in 100 trials All ani¬ 
mals were able to fulfill this criterion except one, which responded 
in only 95 per cent of the cases to the triangle alone The number 
of trials in excess of a 90-per cent criterion of learning required 
by the subjects to reach a lOO-pcr cent criterion over a period of 
100 trials amounted to 200, 240, 200, and 200 trials for the respective 
subjects 

The tests used for the analysis of form discrimination with these 
four animals differed in some respects from the tests employed with 
the first group of subjects. Figure 2 presents the standard training 
figures and the v.'iiious combinations used for the analyses of the ani¬ 
mals’ responses to the total situation In the following summary the 
exact dimensions of the difterent visual stimuli are given: 

S. The standard training figures. The triangle measured 4” 
on each side and was paired with a circle of equal area. The mid¬ 
points of the figuies corresponded in distance from the four sides of 
the apertures. 

1. The standard circle paired with a triangle 2" on each side. 

2. The standard-size triangle in skeleton form paired with a 
skeleton circle of such size that it could be cucumsenbed about the 
triangle. The skeleton outline of both figures was wide. 

3. The same test as combination 2 except that the black-white 
relation between the figure and the card was reversed. 

4. The standard size solid figures with the black-white rela¬ 
tion between the figure and the card reversed 
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6. The same test as combination 5 except that the figures -were 
presented inside a small square, 5" by 5". 

7. The standard training figures with the triangle inveited. 

8 The standard triangle paired with a square of equal area. 

9. The standard circle paired with a square of equal area. 

10. The standard circle paired with a cioss of equal area. 

11. The standard tnangle paired with an irregular elliptical fig¬ 
ure of equal area 

12. The standard triangle inverted and paired with the ellipti¬ 
cal figure used in test 11, rotated through 90 degrees. 

After the above tests had been made, retention experiments were 
carried out with two animals. Subject 5 was retested on the stand¬ 
ard training figures exactly one year after the time when the last 


TABLE 2 


Experimental variation 

Percentage of responses to the triangle 
in twenty trials 

S 4 8 5 S. 6 8. 7 

S Standard figures 

100 

100 

100 

lOO 

1 Small triangle 

100 

100 

95 

85 

2 Skeleton figures 

95 

95 

100 

100 

Retest 

100 

95 

100 

100 

i Reversed skeleton figures 

100 

85 

95 

100 

Retest 

100 

100 

100 

95 

4 Reversed solid figures 

85 

95 

95 

100 

Retest 

100 

100 

90 

95 

5. Circular grounds (white panel) 90 

85 

85 

90 

Retest 

100 

80 

95 

100 

6 Smalt square grounds 





(white panel) 

100 

85 

90 

100 

Retest 

100 

90 

100 


7. Inverted triangle 

95 

100 

95 

85 

Retest 

too 

100 


100 

8. Square for circle 

90 

70 

80 

80 

Retest 

100 

100 

100 

95 

$. Square for triangle 

70 

70 

75 

65 

Retest 

90 

100 

100 

100 

10 Crass for triangle 

80 

75 

55 

75 

Retest 

90 

100 

95 

100 

11 Ellipse for circle 

100 

100 


85 

12 Inverted triangle and 





rotated ellipse 

100 

95 


85 

Retention 


90 


65 

Retention 


95 


90 

Retention 


100 


90 

Retention 




S5 

Trials inclusive of tests 

1000 

980 

1060 

1100 
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test for foim discrimination was made (Dec 6, 1932—Dec 6, 
1933) , Subject 7 was retested seven months after tlie cailier experi¬ 
ments (March 7) 1933—Dec 6, 1933) Table 2 presents a summary 
of the individual performances of the various subjects throughout the 
test and letest periods, as well as during the time when the retention 
expeiiments were caincd out The values appearing in the table 
represent the peicentage of responses to the aibitrarily chosen posi¬ 
tive figure in blocks of 20 trials each. 

V Summary and Conclusions 

In the opinion of the wiiter the data presented in the foiegoing 
section waiiant the following geneial statements relative to tlie 
nature of form disci imination in the cat. 

The animals trained in these expeiiments continued to make dis¬ 
criminative responses when the figures wcic reduced in size (Tests 
3-9, Table 1). The thiee subjects investigated weie able to dis¬ 
criminate respectively, 1", 1J4”, and equilateral triangles and 

circles equated in area. Under similar conditions Meet has shown 
that foui monkeys responded discriminativeiy when equilateral tii- 
angles 5" to 2.8" on each side weie piesented with circles equated 
in aiea On the basis of these limited results no marked differences 
have been brought out between the range of effectiveness of figures of 
different size m the monkey’s and cat’s discrimination of form 

The results show that cats do not respond to “shape” in that 
theii responses arc based upon a “keen peiception of size differences," 
as Bingham (1, 2, 3) held was the case with chicks. Various ex¬ 
periments were made in the attempt to investigate thoroughly 
whether oi not the range of effectiveness of the circle and triangle 
was confined to certain relative size differences The relative size 
differences were so modified that the distribution of brightness of 
the circle was both grcatei and smaller than that of the triangle 
(Tests 11, 12, Table 1, Tests 1, 2, 3, Table 2). Most of the sub¬ 
jects used in these tests gave no marked changes in the behavior or 
m the percentage of discriminative responses to the triangle In 
addition, the triangle was inverted (Test 16, Table 1, Test 7, Table 
2). A variation somewhat similar to that which Neet (18) has 
described as a “crucial" test for asccitaining a response to “shape" 
was also earned out with the second group of animals This in¬ 
volved presenting an inverted triangle and simultaneously substitut- 
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mg in place of the circle a new figure of different distribution of 
energy (Test 12, Table 2). In general, the subjects responded as 
well during this change as in the previous experiments with relative 
size differences. It may be concluded, thciefore, that the factor 
of “shape” is unimportant in evaluating the cat’s responses to form 
under the conditions in which these experiments were carried out. 

The conclusion may also be drawn from the summarized data 
that cats discriminate form m the sense that certain visual contours 
appear to be one of the variables in a total stimulus situation upon 
which their responses to that situation are dependent, and also m the 
sense that these responses may be observed when similar objective 
stimulus patterns are presented under different conditions of size, 
brightness, position, etc As far as this and other studies, using 
somewhat similar methods, have analyzed the responses of various 
animals to stimulus situations involving form, no marked differences 
have been found between the icsponses of the cat and those which 
may be observed, for instance, in the monkey (Ncct) or chimpanzee 
(Gellcimann) That is, a total stimulus situation may be ar* 
ranged in wliich cats can respond discriminativcly to patterns of 
energy m the visual field when experimental variations are introduceil 
involving changes (^r) in the relative heights of the figures (Tests 
1, 2, Table 1); (6) in the absolute size (Tests 3-9, Table 1), (c) 
in the relative size (Tests U, 12, Table 1; Tests 1, 2, 3, Table 2), 
(J) in the luminosity of the area smtounding the figures and cards 
(Test 10, Table 1; Tests 5, 6, Tabic 2); (e) in the luminosity rela¬ 
tionship between the figure and the caid (Tests 12, 13, Table 1, 
Tests 3, 4, Table 2); (/) in a larger form surrounding the figures 
(Tests 14, 15, Table 1, Tests 5, 6, Table 2), iff) in the position 
of the triangle (Test 16, Table 1; Test 7, 12, Table 2); (/i) as 
well as in the form of the figures to a limited degree (Test 19, Table 
1; Tests 11, 12, Table 2). In the mam, the responses found in 
these experiments were specific to forms with particular physical 
contours, and generally non-specific to forms of difterent size, posi¬ 
tion, brightness, figuie-giound relation, etc A square or cross sub¬ 
stituted for either the tiiangle or aide (Tests 17, 18, Table 1; 
Tests 8, 9, 10, Table 2) influenced the level of disci immation more 
than did the introduction of figures moie closely related to the 
triangle or circle, as, for instance, a semicircle or ellipse (Test 19, 
Table 1, Tests 11, 12, Table 2). There is some evidence, therefore, 
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that, within the limits of the changes made in these experiments, the 
behavior of the annnals was based to some extent upon the presence 
of particular contours of differential patterns of energy m the total 
stimulus situation. Th«it the factor of number of sides (^'Triangu¬ 
larity pet se") was insignificant in controlling the responses was 
demonstrated by the fact that some animals did not respond dis- 
cnminatively when three-sided and four-sided figuics were presented 
(Test 17, Table 1, Test 8, Table 2), and by the ability of one 
animal to lespond cliscriminatively when a scmiciicle was substituted 
for the triangle (Test 19, Table 1). Appaiently, the cat's dis- 
ciimmation of the visual contouis of tiianglcs and closely related 
forms IS not characteiized by anisotiopy when these forms arc paired 
with ciicles oi ellipses (Test 16, Table 1, Tests 7, 12, Table 2) 

It is believed that the foregoing conclusions are not altered by 
any statement to the effect that the animals* responses were based 
upon only a single figuic, eithci ciiclc or triangle The fact that 
different "new” figures give different levels of disciiminative response 
suggests that, at any instant, the behavior is dependent upon the 
figures exhibited duiing a paiticular test tiial and those learned in 
the original discummation In other words, the effectiveness of a 
squaic or an ellipse in determining the disciiminative response is 
derived both from its relation to the othei figure presented on the 
discrimination apparatus and the figures which weie learned during 
the original learning period It would seem that similar reasoning 
could also be applied profitably to the cases in which a larger form 
was mtioduccd as a "backgiound ” (Tests 14, 15, Table 1, Tests 5, 
6, Tabic 2 ) 

No significant difteicnccs were brought out between the behavior 
of animals trained to an easy learning criterion (90-pcr cent dis¬ 
crimination between the figures in 20 trials) and that of subjects 
tiained to a moie difficult criteiion (100-per cent discrimination in 
100 trials) The differences brought out were confined to experi¬ 
ments with skeleton figures (Tests 11, 12, Table 1, Tests 2, 3, 
Table 2) and with new figuies (Test 17, Table 1, Test 8, Table 2). 
In these tests animals trained to respond to black forms on white 
cards until they had fulfilled an easy learning criteiion gave fewer 
differential responses to the substituted forms In other respects the 
relative change in the level of discrimination as different form com¬ 
binations were iiitioduced is similar for the two groups. The data 
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cojisequently do not establjsli, so far as the changes made here are 
concerned) any pioof that responses become a great deal more 
specific ^vith greater amounts of training, ot that with more training 
the capacity to react to tiianglcs and circles during changes in an 
experimental situation is facilitated, as Fields (5) has emphasized 
in studies with the rat. But on the whole, the question of the effects of 
training upon the effectiveness of different variables m a total stimu¬ 
lus situation requires more extensive expciimentation than has been 
earned out here 

Two animals were tested for discriminative responses to the 
training figures after the passage of 12 months’ and 7 months’ time 
respectively (Table 2) Both animals readily learned to respond 
to the original training figuies with a level of accuracy comparable 
to that found during the earlier test periods Subject 5 responded 
95 per cent of the time to the triangle alone m the fiist series of 
twenty trials given during the retention tests Subject 7 reached a 
level of 90-per cent lesponses to the triangle m the second scries of 
20 trials given during these tests. 

In the opinion of the writer, the results of the present study sug¬ 
gest that objection may be raised to any attempt to establish, on the 
basis of arbitrary definitions and experimental criteria, whether or 
not certain organisms respond to form pet se, brightness per je, or 
make other sorts of abstiactions and generalizations. For, by se¬ 
lecting different experimental criteria, entirely different conclusions 
as to the nature of the abstractions can be reached, Such statements 
do not mean, however, that the results on “equivalence” of visual 
forms, as found for the cat in this study, arc not important in relation 
to the psychological problems of abstraction, generalization, con¬ 
ception, and even reasoning, since, as shown clearly and forcibly m 
the writings of Rignano (21), and similarly in more recent studies 
(11), these assumed processes and mechanisms consist, basically, in 
the reduction of varied types and classes of stimuli to an “equiva¬ 
lent" (21) or “repiescntative” (9) status The general factors 
involved in this “equivalence” or “representativeness” of different 
stimuli in the behavior of the cat ■will be dealt with in reports of ex¬ 
periments now in progress. 
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LA DISCRIMINATION VISUELLE CHEZ LE CHAT: II. UNE 
AUTRE ItTUDE DE LA CAPACITY DU CHAT POUR LA 
DISCRIMINATION VISUELLE DES FIGURES 

(R68tim6) 

Get article rapporte une seconde sine d’cxpinences fades dans le but 
de diterminer Ics facteurs qui sont importants dans le contrite des 
riponaes du chat h la foimc On a testi sept anlmnux, entialnis h dis- 
criminer entre un triangle iquilatirc de 4- pouccs ct iin cercle d’une aire 
igale, dans des situations od il s’agit des chnngements dans (a) lea hauteurs 
relatives des figures, (h) la grandeur absoliic, (c) In grandeur relative, {A) 
la ciarti du fond, (c) la relation noiie-hlaiiclic entre In figuic ct le fond, 
(/) la forme de plus grandcs figures entoiirant Ic ccrclo ct le triangle, (p) 
la position du triangle, (A) la soliditi des figures, (t) la forme dea figures 
Les conclusions tirdes des risultnts sent Ics suivnntca (1) les chats pos- 
sidetit une acuite visneilc pour la discrimination des cercica et dea triangles 
de petite grandeur comparable ^ ctUc trouve pur d'autrea tcnvaiUcura chei 
le singe, (2) On n'a obtenu aucuns temoignagcs que les reponses des ani- 
maux dependent des diffirences relatives de grandeur, ou "forme", (3) 
Les donnies montrent que certains contouis visuels, qui constituent un 
aspect dc la forme mais mdipendnnt d'une propiiiti abatraite "forme per 
se,” sont signifiants dans la determination des reponses trouvees 

Smith 


OPTISCHE UNTERSCHEIDUNG BE! DER KATZE II EINE 
WeITERE UNTERSUCHUNG DER FAlUGKEIT ZUR VISUELLEN 
FORMUNTERSCHEIDUNG BEI DER KATZE 

(Refcrat) 

Dies ist ein Bericht uber cine zweite Reihc von Expenmenten zum Zweek 
der Feststellung, welche Faktoren in den optischen Relzgestnlten wichtig 
zur Kontrollierurtg der Kcaktionen der Katze aiif Form sind Sicben Tierc, 
welche zur Unterscheidung zsvichen einein gleichseitigen Dreieck (4 
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inches) und einem Krcis desselbcn FUcheninhalts dressicrt burden, wurden 
in Situationcn untersuchL wo Veranderungen vorkainen in (a) den relativen 
Ilohen dcr Figuren, (Zr) der abaoliiten Grosse, (r) dcr relntivcn Grosac, 
{d) del Helligkeit des Ilimergrundes, (e) dem Schwarz-Weiss Vcrhaltnia 
zwisclien Figur iind Griind, (/) der form dcr giossercn den Krcia und daa 
Dreieclc umgebenden Figuren, (ff) dcr Lagc des Dreiecks, (A) der Festig* 
keic der Figurcn, (i) dei Form der Figuren 
Die Schliiasc, die aua dicsen Ergebnisseik gezogen wurden, qind folgende 
(l) Die Katzen besitzen cinc optische Scharfe zur Untcrscheidung von 
Kreisen und Dreiecken kleiner Grosser vcrgleichbar der von nnderen For- 
schern gefiindcncn Unterscheidiing beim AIFen; (2) Kein Bcweis wurde 
gefundeoj dass die Rcaktioncn der Ticic von den relntivcn Grossenun- 
terBcliiedcn odei dcr “Gestalt” nbhnngig sind, (3) Die Datcn /eigen, dass 
gcwissc visuclle Umrisse, welche eine Seite der Form ausinacUen, nber 
imabhnngig von cincr nbstrakten "Formcigenachaft” nn sich Bind, Bind 
wlchtig zur Bcadmmung tier gefiindenen Rcaktionen 

Smith 



FOOD ORIENTATION AS A FACTOR DETERMINING 
THE DISTRIBUTION OF ERRORS IN THE 
MAZE RUNNING OF THE RAT* 

From the Psychological Labotatones of the University of Californu^ 


E. L. Ballachey and Jack Buel 


As early as 1917 Hubbeit and Lashlcy (8) pointed out that in the 
Watson circular maze rats ran with their heads close to the inner 
alley walls The food in this maze was located m the center of the 
maze. It was assumed that the rats weie oriented to the food posi¬ 
tion This behavior may also be attributed to the fact that follow 
mg the inner wall is the shot test path to the goal 

Lashiey (9) leports the following obseivfltion Twenty rats 
•which had learned a maze were blocked at the entrance and allowed 
to escape to the top of the maze. Five of the rats took the most 
direct path to the food box, and exhibited piacticnlly no random 
exploration. Thiee rats icachcd the food by landom exploration 
and the remainder of the gioup dropped into the first alley and 
ran the maze in the usual manner Lashlcy admits that the proba¬ 
bility of such a result occuiring by cliancc cannot be computed, but 
says, "the behavior of the five that followed the direct couise to the 
food strongly suggested that they weie pcifectly oriented with respect 
to its direction, altliougli they had never before icached it save by 
the indirect path of the maze*' Lashlcy concludes that, "The 
available evidence seems to justify the conclusion tliat the most im¬ 
portant features of the maze habit aic a geneialization of direction 
from the specific turns of the maze.’^ 

Dashiell (5) has made a most extensive study of direction orien¬ 
tation. Using an open-.alley maze which allowed the rat to reach 
the food by many equally long paths, lie found that the rats took 
a variety of paths which did not involve excess distance though the 
opportunity for taking such paths was present He concludes from 

•Recommended by Warner Blown, accepted for piibliCfitlon by Carl 
Murchison of the Editorial Board, and received in the Editorial OIRce, 
April 23, 1934 

'The writers are greatly indebted to Professors Warner Biown and R C 
Tryon for advice and criticism during the preparation of this paper. 
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this and other studies that “the rat when running the maze early 
shows the influence of some direction-oitenting tendency that operates 
independently of specific stimuli to particular local movements, and 
enables it, when physical conditions permit, to pursue pathways never 
before trod, yet without false turns or wrong direction “ Bledsoe, 
Blodgett and McGairity (3) have attempted to isolate the factor 
of distance from that of onentation They used a circular maze 
made up of twelve conccntiic ciicles “The path m one-half of the 
circles was equal, and in one-half was not This enables the animals 
to respond iii some of the ciicles in the direction away frorn food 
without involving the tifivcisal of a greater distance They were 
also allowed to lospond in some of the ciicles m the diicction of tlic 
shoiter distance*' They found that the choices in the diiection of 
food in the equal alleys were only .18 sigma gicatcr than would be 
expected by chance alone. The responses into the short alleys, 
over the long alleys exceeded chance by 8 63 sigma irrespective of 
whether the alleys weic food pointing or non-food pointing. This 
suggests that excess distance may be a more important factor than 
food orientation 

Luh and Slien (10) have offered evidence which seems to explain 
the actual meclianisms involved in Dashiell’s direction orientation 
study in the open-alley maze. These experimenters have been able 
to account for the variable paths of the animals thioiigh the open- 
alley maze as due manilv to two specific factors (i e, foiward- 
going tendency and positional preferences). They say, “There 
is no reason why this tendency* (foiward-going tendency) alone 
should not be sufficient to account foi the non-stereotyped yet error¬ 
less runs” Luh and Shen obseivcd that tlic ratio of the number 
of stereotyped runs to the total numbei of cirorlcss luns decreased 
From this, the authois tentatively concluded that “there seems to 
be another ‘deteimining tendency’ which contiols the bodily turns 
of the animals in a more flexible and gcncial way It enables the 
animal to take variable routes towaid the same goal." The increase 
in variability is not marked, however, and the authors do not conclude 
that this "determining tendency” is a general orientation. 

^Recent experiments and analysis by Schnciila (11), Bnllachcy and 
Krechevsky (2), and Ballacliey and Buel (1) have more adequately deter¬ 
mined the mcclinnism of this tendency and have revealed that the causal 
factor is the bodily displacement of the animal in the choice alley This 
explanation has been termed centrifugal swing 
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Washburn and Ebersbach (18) found that when the initial path¬ 
way pointed in tlic direction of the goal more errors were made into 
food-pointing blinds than when the initial pathway pointed in the 
direction opposite to the food position. This work was in the 
nature of a pieliminary study, and definite conclusions cannot be 
made. 

Higginsoxi (7), Hcison (6), and Shepard (12) have lepoited cases 
of insightful behavior which may also be intcipieted as evidence for 
general orientation It should be pointed out, however, that Valen¬ 
tine (17) repeated Higginson’s expciiment and obtained negative 
results. 

Experiments using T-mazes have also indicated the presence of 
general orienting factors. Yoshioka (19) found that if the goal 
direction in a T-maze is clockwise, more errors arc made into the 
clockwise blinds. He concludes “that the rats are sensitive to a goal- 
direction in the maze, and a learning of the goal-direction plays a 
part m maze solution.” 

Tolman and Honzik (14, 15) in two studies on the effect of 
drives on the maze learning of rats have reported results indicating 
that the percentage of errors into food-pointing blinds is greater 
than the pcicentage of errors into the non-food-pointmg blinds Fur¬ 
ther, they have indicated that a hungry rewarded group (HR 
group) made a greater percentage of criors into the food-pointing 
blinds than a hungry non-rewarded group (HNR group). How¬ 
ever, they say, “it is not asserted that gteatej difficulty of learning 
is caused entirely, or even mainly, by the fact that blinds point /o- 
wmd food 01 exit Othei factors besides food and exit ina^ help 
to make the food-exit pointing blinds moie difficult to eliminate” 
The maze pattern used by Tolman and Honzik was the same as 
that used by Yoshioka (19) In a study on the effect of change of 
reward Tolman and Honzik (15) found that the entrances into 
food-pointing blinds in the rcwaid period were greater than the 
number of entrances into the food-pointmg blinds in the non-reward 
period. They concluded fiom this that the increased diive caused 
errors to inciease in the food-pointing blinds. Most of these studies 
have seemed to indicate that food orientation plays an important role 
in determining the distribution of eriors in the maze, and the relative 
difficulty of the various blinds 

The studies cited above have, foi the most part, involved the use 
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of complicated spatial situations or complex mazes in winch com¬ 
plicating factors may be opoative A study involving a simple spa¬ 
tial set-up was made by Yoshioka (20) This experimenter used a 
maze made in the form of a diamond with an exit alley at an apex 
of the diamond (20, Figure 1) The food was placed at vaiious 
degrees to the right or left of the long axis of the maze When the 
diamond involved a choice between two altcinativc alleys food 
orientation was not obtained When the diamond was an open 
space Yoshioka obtained what he concluded was orientation to the 
food direction, as expressed by the deviations of the lats’ paths m 
the open space of the diamond However, when differential il¬ 
lumination of the maze was controlled the ciitical latlos between the 
obtained oiientation paths and the number of such paths to be ex- 
pected by chance was 1 82. This does not indicate what is usually 
consideied a statistically significant diffciencc. This result is in 
accord with the results of an earlier experiment by Yoshioka (15) 
where food*orientation was not demonstrated in a simple diamond- 
maze situation 

Buel and Ballachev (4) have reported an experiment using a set¬ 
up somewhat similar to Yoshioka’s but more complicated in that it 
contained two diamond units one of which was an open space and 
the other a two-alley choice situation. It was found by these 
expeiimenters that when food was displaced 90“ to the right or 
the left of the long axis of the maze no orientation to the food direc¬ 
tion was obtained In anothci study by Ballacliey and Buel (1) it 
was found that general direction orientation was less effective in 
determining the choices of the rats tlian the specific factor of centrifu¬ 
gal swing. 

These considciations have led the present writers to the belief that 
general direction orientation may be less effective in dctciniining 
the relative difficulty of blinds in the maze than has Iieretofore been 
thought In ordei to examine the effect of food orientation we have 
made an analysis of the distribution of errors m a complex T-maze 
Professor E C. Tolman and Dr. Chailcs Honzik have very kindly 
allowed us to use their original data on the experiments reported 
above. Professor Tolman has suggested that a correlational analysis 
of these data be made, We are, therefore, indebted to Professor 
Tolman for the opportunity to make this study. 

The statistics below were obtained fiom the first eleven trials of 
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the Toltnfin and Honzik studies (14, 15). The data have been taken 
from both experiments In the first evpenment on the effect of 
degrees of hunger, reward, and non-icvvard on maze learning, four 
groups were employed. (1) less hungiy non-reward; (2) less hungry 
reward; (3) hungry non-reward, (4) hungry reward These groups 
are designated as LHNR, LHR, HNR, and HR, respectively.^ 
In the second study on the effect of intioduction and removal of 
reward oti maze performance two groups were employed (1) hungry 
reward-non-ieward, and (2) hungry non-reward-ieward. Because \ve 
arc using the first eleven tiials only, that is, before the introduction 
and removal of leward of the above groups, these two groups will 
in this paper be referred to as hungry rewaid, and hungry non- 
reward gioiips (HR and HNR) Tims, wc Imve been able to com¬ 
bine the hungiy rcwaid group of the first study with that of the 
second, and tlie hungiy non-reward group of the first study with the 
second since tliesc groups i.m the same maze undei the same con¬ 
ditions. The number of animals in the groups arc given in Table 1. 

TABLE 1 

Schedule of groups 

Groups HR HNR LHR LHNR 

N 77 77 36 36 

The error scores used in the following statistics do not include 
retracing errors The total numbci of errors for each of the four¬ 
teen blinds of the maze were tabulated. All correlations in the 
following tables are pioduct-moment correlations 

Table 2 piesents the coiielations between the distribution of errors 
In the 14 blinds on the first trial and the distribution of eiroi's In the 
blinds for trials 2-11. Since we are correlating blinds, N equals 
14, the number of blinds in the maze. The number of lats is com¬ 
parable to the numbet of items m a test, and the blinds aie compai- 

®The HR group animals ■were fed their daily ration (such aP amount as 
to CBU90 a decrease in weight during the expertinciu) of modified Steen- 
bock mash in the food box at the end of the run The HNR group was 
fed in the eaget not less than 3 and not more th.in 4 hours after the 

daily runi The rats of this gioup weie run to boxes nt the end of the 
maze in which food had never been placed The LIIR gioiip was fed 
in the food box at the end of the maze This gioup was fed such amounts 
of mash as to cause the rats to increase m weight during the experiment 
The LHNR group was fed, m the living cages, a ration equal to that given 
the LHR. group, and was always fed from 3 to 4 hours after the maze cun 
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TABLE 2 

The CORRELATroNs dctween tub DisTBinuTioN OF Errors, on the First 
Trial and the Distribution or Errors on Trials 2-11* 



HR 

Groups 

HNR LHR 

LHNR 

Uncorrected ;'3 

78 

77 

72 

63 

Corrected r’s 

n 

79 

7+ 

70 


*A1I coirelniion coeOicicnts in this tabl« and in the following tables 
arc positive 


able to tlie numbci of individuals in the usual test situation It will 
be seen tlmt the uncoirccted conelations range from -j- 68 to -j-.78. 
The coriected /''s aie given in the second row of the table * The cor¬ 
rected r''s arc an estimation of the coirelations foi an infinite popu¬ 
lation of lats and are not compaiablc to the raw i‘’s It will be 
seen that all tlie coirected t's aie -f- 70 oi greatci. Thus, the 
factois which determine the distiibution of errors on. the first trial 
aie to a large extent tlie same systematic factois which arc present 
\n latei trials It should be noted that during the first trial the 
rats presumably have no goal oiientation, yet the correlations indi¬ 
cate that the distribution of errors is very much like the distribution 
of errors in the later trials when orientation should be operative It 
IS, of course, tiue that these correlations arc not great enough to 
allow us to argue that no orientation is present on later trials Wc 
should expect, however, if goal oiientation is an effective variable, 
that the coirelation for the hungiy leward group would be lower 
than the coirelation for the hungiy non-reward group. As may 
be seen, this is not the case, the two conelations being +.83 and 
+ 79, respectively ® Likewise, the correlation between the first 

The probable errors of the correUtions repoited here arc meaningless 
and have not been computed The assumption of the prob.Tble error teeb- 
nique is that the sample dealt with is a random selection from the universe 
The 14 blinds wc arc here considering are a unique sample and are not a 
random selection 

*The conected r's m Table 2 were computed using the formula derived 
by Dr R C Tryon The usual formula for the correction for attenuation 
13 not applicable to these data because the tame rats were employed in 
getting the two measures from which the raw intercorrel ations were cal¬ 
culated whereas different tats were used in the two measures from which the 
reliability coefficients were calculated The reliability of a group for the 
first trial was obtained by halving the sample (ari, s,) and the reliability 
coefficient for trials 2-11 was obtained in the same way (yi, y,) In order 
that the same test items (rats) should not be present in the mtercorrcla- 
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trial and the later tjmls for the less hungiy rewarded group 
should be lower than for the less hungry-non-icwardcd group 
If general orientation is increased by increasing the reward-value of 
the goal, the distribution of errors for trials 2-11 for the LHR group 
should be different from the distribution of errors on the first trial. 
The differential effect of oiientation In later trials would, of course, 
lower the correlation between the first and later trials. It is seen 
that this IS not the case, the corichtion for the LHR group being 
of the same magnitude as the coefficient for the LHNR group. Thus 
we see that goal onentation is not affected by the presence or absence 
of reward, nor is it affected by differences in the degree of drive 
Table 3 presents the intercorrclations between the various groups 


TABLE 3 

The iNTtRCOHRELATlONS RETWEfcU THE GEOUI'S FOR THE EREOR DISTRIBUTION 
OF THB First Trial 


Groups 

HR 

HNR 

LHR 

LHNR 

HR 

91 

93 

90 

83 

HNR 

JOO 

H 

97 

95 

LHR 

96 

J.0J 

97 

95 

LHNR 

.90 

100 


93 


for the distiibution of errors on the fitst trial. The uncorrected 
correlations are in bold type and the correlations corrected for at¬ 
tenuation are in italics. It will he seen that the reliability coefficients 
for the various groups arc all above These reliabilities were 

computed by correlating the distiibution of errors for a chance 
selection of one-half the animals of each group with the other half 
of the group The reliability of the whole sample was obtained by 

lions and spuriously raise tlie correlation, At was correlated with y» and Vi 
with yif where Si and yt are the error scores of the same rats foi triaj 1 
and trials 2-11 respectively. The formula for correction for attenuation 
IS as follows* 

"i" 


2 


The reliability coefficients in the denominator are the reliabilities of one- 
half the sample, ie, the S-B formula haa not been used to obtain the 
rellabditv of the entire sample. The reliabilities of the halves are used 
because the correlations in the numerator arc the coefficients between halves 
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the use of the Speaiman-Brown foimuln These high reliability 
coefficients indicate that the distribution of errors on the first trial is 
almost entirely due to systematic factois and that the role of chance 
factors is negligible Chance factois have been generally postulated 
as largely deteimining the etror distiibution of the fiist trial On 
the contrary, these obtained reliability coefficients indicate that the 
rats’ behavior on the first trial is deteimined almost entirely by 
systematic factors which are eitJier inhcicnt in the maze pattern or 
which the lats bring to the maze Tryon (16) has obtained similar 
results and lias postulated a number of factors to account for the 
systematic behavior on the first run. 

The corrected coi relations between groups are, witli the excep¬ 
tion of the conclation between the HR and LHNR groups, all 
above +96, while four of tlic six correlations aic unity. The 
intercorrclntions indicate that the distribution of eirors is entuely 
determined by systematic factois which arc the same for all groups 

Table + presents the intcrcorrclations between groups foi timls 

TABLE 4 


Tub Intlrcorrelations detwbbk tub Groups for the Error Distribution 

OF Trials 2-U 


Groups 

HR 

HNR 

LHR 

LHNR 

HR 

.99 

97 

.98 

94 

HNR 

98 

99 

96 

95 

LHR 

99 

9S 

98 

97 

LHNR 

95 

96 

99 

97 


2-11 The bold-faced type coefficients are unconected and the 
Italicized coefficients are coircctcd for attenuation The relia¬ 
bility coefficients (the icljabilitics weic obtained in the same manner 
as those in Table 3) aie all above +.97 It is clear that the distribu¬ 
tion of errors is wholly due to systematic factois duiing tlic later 
trials, though these are not entuely the same factors that are present 
in tlie first tiial This is indicated by the correlations given in 
Tabic 2. Tile collected inteicoirclations aie all above +.95. We 
now have definite pioof that, m this maze, the distribution of errors 
cannot be due to food orientation The inteicoi relation between 
the HR and HNR group is +98 and between the LHR and 
LHNR groups the coirclation is +.99 Thus, the correlations 
indicate that the presence or absence of rcwaid has not influenced 





366 


F. L BALLAGHEY AND JACK BUEL 


the relative difficulty of the blinds The order of difficulty of the 
blinds is tlie same in all four groups. It is recognized that the per¬ 
centage of errors into the food-pointing blinds vanes with fluctuations 
in the reward, hut the relative difficulty of the bluids is not at all 
affected. Differences in degree of diive are also found to be in¬ 
operative in effecting a change in the distiibution of errors. It will 
be noted that all of the correlations m Table 4 are practically of the 
same magnitude, and that there is no consistent change due to 
differences m degree of drive. 

Tolman and Honzik found it neccssaiy to postulate an exit orien¬ 
tation ("outlet-seeking impulse”) to account for tlie fact that non¬ 
reward groups displayed a larger percentage of entrances into the 
exit-pointing blinds than would be expected by chance It might be 
argued that because cxit-secking and food oiientation are perfectly 
correlated (due to the fact that food is at the exit) the addition 
of the reward to the exit-seeking factor in the rewarded gioups would 
not vary the lelative difficulty of blinds and hence would not affect 
the correlations. But this argument can be shown to be fallacious. 
Let X — exit-seeking, and y «= food orientation uv == be¬ 
cause, as pointed out above, both exit and food are m the same location 
in the maze From the intercorrclations between the error distri¬ 
bution on tiic fust trial and trials 2-11, we may postulate that the 
error order of the maze is determined in the non-i awarded groups 
by exit-seelcing plus a number of other systematic factors (a, 

Cl . «i) and the ciror order of the rewarded groups is deter¬ 
mined by exit-sccking, other factors, and food orientation (x, a 2 , is, 
C 2 . . . . « 2 +y). Since r^y is unity, the addition of y in the reuraided 
groups must necessarily heavily weight the exit-food oiientation fac¬ 
tor Such weighting, because of its magnitude, should result in 
a different error order for the blinds of the maze from that obtained 
when exit-secking is present, but not food oiientation (non-re- 
warded groups) and result in lowered conelations between the 
rewarded and non-rewarded groups But, as may be seen in Table 
4, the correlations between the rewarded and non-rewarded gioups 
are practically unity. What effect would difteient weightings of 
X and y have on the conelations? One possibility is that both x and 
y are negligible factors, i e., insignificantly weighted If tins be 
true, then the relative distribution of errors is not due to food-onen- 
tation nor exit-sccking, but to other factois A second possibility is 
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that A IS heavily weighted and y is msignificantly wciglited This 
would result m no change in the coiiclations If botii a and y were 
heavily weighted, then the coiiclations between the liR groups and 
the HNR groups sliould be loweicd Likewise, if exit orientation 
IS a negligible factoi and food orientation is heavily weighted the 
correlations should be lowered But the conclations remain con¬ 
stant and practically unity This means that food orientation is, foi 
this maze, not an effective variable in determining the relative diffi¬ 
culty of the blinds ° 

Spence (13) has used the data of Tolinan and Honzilc in his 
analysis of factois determining the relative difficulty of blinds in 
maze learning He obtained lank ordei coirclations between the 
expel imentally obtained ordci of difficulty of blinds (piesumably for 
tlic HR gioups) and the theoretical oulcr of difficulty to be ex¬ 
pected if the goal-gradient mechanism and goal oiientsition weic 
the sole determiners of the relative difficulty of the blinds The coi- 
rclations he got were -{-.90 and -j-'^l The writers have computed 
the correlation for the HNR group This correlation is 92 and 
definitely pioves that the “goal oiicntation” of Spence is not food 
onentatton. 

The correlation between the theoietical order determined by Spence 
and the obtained oidcr of difficulty for the first trial computed by 
the present writers proved to be 65 foi the HNR gioup and 66 
for the HR gioup These conclations indicate that a number of 
specific factois uni elated to the goal gradient and goal orientation 
(because they are present in the fiist tiial) tend, because of the maze 
design, to produce a distiibution of enors similar to the distiibution 
to be expected fioin the goal-gradient mcchanisin and goal orienta¬ 
tion Theicfoie, the coirclations which Spence has obtained are 
spuiiously high and do not accuiately indicate the impoitance of the 
factois of goal-orientation and the goal gradient. 

The above lesults indicate that gcncial food orientation is not 
effective in dctciinining the iclativc difficulty of blinds in this maze 
Eailier invcstigatois employing the method of averages have obtained 
significant differences between the average number of enors into 
food-pointing blinds and non-food-pointing blinds As is geneially 
recognized, the method of aveiages does not indicate the degree to 


I he wnteis arc mdebled to Mr George KuzneO for this argument 
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which one variable is associated with the other The correlation 
method, on the contraiy, enables one to ascertain the degree to which 
individual differences in one vanablc are associated with individual 
differences in a second variable The older studies of dtiection 
orientation employing the method of averages have, it would seem, 
exaggerated the importance of general maze oiientation as a factor 
influencing the differential difficulty of blinds in the maze 

Summary 

Studies on orientation in simple spatial situations have seemed to 
indicate that general food orientation is difficult to obtain This 
suggested that fuither analysis of food oiientation in the maze might 
indicate the importance of this factor in determining the differential 
difficulty of blinds. A correlational analysis of the distribution of 
errors obtained for four groups run m a fourteen-unit T-maze under 
different conditions of drive and reward has revealed tliat the rela¬ 
tive difficulty of blinds in this maze is not determined by food 
orientation. 
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L’ORIENTATION VERS LA NOURRITURE COMME FACTEUR DANS 
LA determination DE LA DISTRIBUTION DES ERREURS 
DANS LE PARCOURS DU LABYRINTHE PAR LE RAT 

(R6sum6) 

Une analyse corr616e de lo distribution des erreurs dans un labyrinths 
en forme de T compose dc 14 parties pour quatre groupcs qui ont fait le 
parcours dans des conditions diffirentes de recompense ct d’lmpiilsion {on 
a obtenu Ics donnecs des Etudes dc Tolnian et de lionzik) montre quo 
I’ordre des erreurs des ciils-dc-sac pour la premiere epreuve donne une 
corr61ntion dc +0,70 A +0,83 avee la distribution dea erreura pour Ics 
6preuves 2-11. Ccs coefficients indiquent un assez grand caract^re commim 
entre la premiere Epreuve ct lea ^preuves siiivantes Lea coefficients de 
Constance pour la distribution des erreurs de la premier dpieuve varient 
entre +0,91 ec +0,97 Cea coefficients indiqucnt qiic In distribution dea 
erreurs de la premiere epreuve est presque enti^rement due h des facteurs 
syatemotiques Lea r’a corrig^a entre lea gioupes pour la distribution des 
erreurs de la piemi^ie epreuve vanenC entre +0,90 et +1,00 Ces cor- 
r6lntioua indiqucnt que In distribution des erreura pour I’epreuve 1 est 
entierement d^terininec par des facteurs systematiques commons aux groupes. 
Les Coefficients de constance pour les epreuves 2-11 sont tons plus ^lev^s que 
+ 0,97. Les r's corriges entre les groups pour la distribution des erreurs des 
4preuvcs 2-11 varient entre +0,95 et +0,99 Parcc que les correlations 
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entrc lea groupes qui ont fait le parcoura pain une recompense ct ceux qui 
i\i I'oat fait pour aacuue licompenje sont de +0,98 ct +0,99, on, conclyt qiie 
la difficult^ relative des cuta-de-sac n’est pas dctcrmiiide par ['orientation 
gfn^rale vers la nouruUirc L'lnteicorrdation entre ies groupes pour lea 
^preiivcs 2-11 indiquent nussi que Ics differences dans ['impulsion ne causent 
par dc dilF^iences dans la difliciilt^ relative des culs-dc-sac 

Baitachfy et Buel 

rUTTERORIENTIERUNG ALS EIN FAKTOR ZUR BESTIMMUNG 
DER VERTEILUNG DER FEIILER BEI DER IM 
labyrinth LAUFENDEN RATTE 

(Rcferat) 

Erne KorreUtionauatersuchung der Fchlcrverteilung in cltvcm 14-fachcn 
T-LabyrintK bei viei Gruppen von Ratten, die nnter verschiedcnen Um- 
standen von Gelohnung und Antiieb gelaufen smd (Dntcn aus den Aibeitcn 
von Tolman iind Ilonzik) zeigt, dass die Fehlerrcihcnfolge der blindcn 
Gange fur die cistc Probe von +0,70 bis +0,83 mit der Fchlcrverteilung 
fur Proben 2-U korrcliert DIese Kocfhzicnicn weiscn auf ein ziemlich 
grosses Verbnltnis zwisclien der crsteii Probe und den spntcien Froben hin 
Die Zuverlasstgkeitskoefhzienten fur die Fehlcrvcrtcilung der cisten Probe 
crstrecken aicb von +0,91 bis +0,97 DIese Kocffizicnten zeigen, dnss die 
Fehlehverteilung der ersten Piobc bemahe ganz die Folge syatematischer 
Faktoren ist Die vcrbesserlen Kouclationskoeffizicnien zwischen Gnippen 
fur die Fchlcrverteilung der ersten Probe erstrcckcn sich von +0,90 bis 
+1,00 Diese Konelationen wcisen daraiif bin, dnsa die Fehlerverteilung 
fur Probe 1 ganz durch eystcmatische Faktoren bealimmt ist, die d.ei\ 
Gruppen gcmcinsnm aind Die Zuvcrlassigkcitskoelhzicntcn fur Pioben 
2-U smd alle grosser als +0,97 Die verbesserten Korrelationskoe/H/ienten 
zwisclicn den Gnippen fur die Fehlcrvcitcilung der Proben 2-11 crstrecken 
sich von +0,95 bis +0,99 Da die Korrclationcii zwisclicn den Belohnungs- 
gnippen und den Gruppen ohne Bclohnung +0,98 und +0,99 smd, wird 
gefolgert, dass die rclatiy Schwierigkeit dci bllnden Gdnge nicht durch 
die allgemeine Futtcronenticrung bestimmt ist, Die Zvvlschenkorielationen 
zwischen den Giuppen fur Proben 2-11 deuten auch an, dass DilTcrenzen in 
dem Antrieb Dlfferenzen m der relativen Schwicngkeit der blindcn Gange 
nicht vetuisachen 
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GENERALIZATION AND SPECIFICITY OF THE 
PLANTAR RESPONSE IN NEWBORN INFANTS. THE 
REFLEXOGENOUS ZONE. Ill THE EFFECTS OF 
THE PHYSIOLOGICAL STATE UPON SENSITIVITY, 
SEGMENTAL PARTICIPATION, AND SEG¬ 
MENTAL PATTERNING*^ 

Ffom the Department of Psychology of Ohto Stale Uuwersity 


Karl C Pratt 


Introduction 

The developmental histoiy of vertebrates is cliaracteiizcd by an 
initial cmbryological stage during which stimulation elicits responses 
ducctly from the muscles This activity must necessarily be limited 
in scope since correlational mechanisms which would permit an 
11 radiation of response are lacking at this time Sucli a develop* 
mental peiiod has been demonstrated by Angulo y Gon^fllez (2) 
in the albino lat and by Minkowski (18, 19) in the human fetus. 

This stage is followed by one m which activity may arise either 
directly through stimulation of the muscles or mdiicctly through 
neural innervation Finally the nervous system becomes the domi¬ 
nant intermcdiaiy in the arousal of activity. 

It has been dcmonstiatcd by CoghiU (7, 8) and others that in 
subhuman vertebrates the initial responses (excluding tiic myogenic) 
of the OigaiUsnl or of some major segment thereof are generalized, 
in that the first movements of the parts occur only in conjunction 
with the laigcr segments (within the "total pattern"). Subse¬ 
quent development provides an individuation of segmental move¬ 
ment wheieby specific part activities may appear independently. 
The axial trends of this individuation are the proximo-distal and 
the cephalo-caudal In human infants Iiwm (11, 13), Shiilcy 

"Accepted for public.'itbn by Carl Murchison of the Editorial Board 
and leceivcd in tlie Editorial OfBce, May 1, 1934 

'Complete nckiiovvledgmcnt of obligations to the National Research Coun¬ 
cil and to other organizations and individuals cooperating in this work 
was made in the first paper (25) of this series upon the plantar response 
of neonates 
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(28), and Marquis (17), as well as earlier writers such as Buck 
(6), liave noted the same trend. 

Similarly, study of leflexogcnous zones indicates that the effective 
areas of stimulation are at first extensive, and tlicn become pro¬ 
gressively restricted as far as stimuli of normal intensity are con¬ 
cerned, Coghill (8) has found this in lovvci animal forms and 
Minkowski (18), Bersot (5), and Piatt, Nelson and Sun (27) 
have provided er'idence of this developmental change in neonates 

The requisite condition for the appearance of specific activity 
has been defined by CogluU as the “mhibition of the total pattern.” 
Basically this condition must be achieved, as Peiper (20, 21) has 
noted, through developmental agencies. Secondaiily, the condition 
becomes dependent upon the effect that diffcient stimulating factors 
exert upon the developed activity mechanisms of the organism 

The writer has held (22, 24) that ccitam internal and external 
forms of stimulation, acting upon the neonate, tend to bring into 
play almost all of the mechanisms which have thus far developed, 
and hence produce a generalized activity of maximum and persistent 
charactci. This is Irwin’s “mass behavior” (11, 14). He errs, 
we believe, in terming this the inatiix fiom which specific behavior 
emeiges. An analysis of neonate behavior seenns to indicate that 
such “mass behavior” is not a fundamental developmental stage but 
only a particular instance of gcncializcd activity 

Obviously a state of this kind is not favorable for the arousal 
of limited, localized response*: The history of neonate study offers 
eloquent testimony of this, in that relatively quiescent infants have 
been selected for practically all observations. This means that 
infants are selected according to their condition with reference to 
nursing periods and other changes in order to exclude the potent 
internal or external stimulating factors just mentioned. In fact, 
only those who have been engaged in quantitative study of general 
activity, such as Benedict and Talbot (4), Eckstein and Paffrath 
(10), Pratt, Nelson and Sun (27), and Irwin (11, 12), have at¬ 
tempted to consider the infant’s activities in lelation to the existing 
physiological states, 

There are, however, a few dominant types of stimuli which suc¬ 
ceed, temporarily at least, in inhibiting that continued generalized 
activity which Irwin and others have termed “mass behavior.” 
Examples of such in ascending order of effectiveness are. audi- 
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tory, static (swinging, locking, etc.)i contact and kinaesthetic (suck¬ 
ing, lestraint of arm movements, etc ) Jensen’s (15) investigation 
of the sucking response has demonstrated the quick abolishment of 
the "mass behavior.” The effects of sucking, deglution, etc., in 
reducing or abolishing the generalized responses involving the skel¬ 
etal muscles liave been observed by Tilncy and Casamajor (31) in 
nursing kittens Apparently such inhibition applies only to skeletal 
activity, for Bahassiukowa and Model (3) find increased activity 
in those parts of the human infant which are regulated by the 
autonomic nervous system 

As has been suggested by Beisot (5) and by Angulo y Gonzalez 
(1), tlic earlier gencialized pattern docs not disappear completely 
and permanently in the course of development We have just noted 
that after the infant has attained a stage of development which 
permits localized specific responses, ceitain stimulating conditions 
such as internal stimuli acting along the alimentary canal or ex¬ 
ternal stimuli of theimaL or noxious type evoke a generalized activity 
which IS cliaracteiized by its extent and persistence, Bersot (5) 
has claimed that by incieasing the intensity of stimuli applied to 
adults It IS possible to re-establish the infantile generalization of the 
plantar response Emotional states in older individuals likewise 
point to the latent total pattern, as do pathological phenomena and 
those induced by drugs. Furthermore, in learning, the individual 
passes through initially generalized stages before he attains adjust¬ 
ments winch are more specific. Coghill (8) has called attention 
to tins, and the work of Steinmann (29) furnishes confirmation of 
this upon the human level. 

If ceitain dominant stimuli may temporarily inhibit continuous 
generalized activity, one may well mquiie into the consequences of 
stimuli which are not so effective. Why have investigators found 
It necessary to deal with a quiescent organism in order to determine 
the effects of external stimuli? The answei seems to be that other¬ 
wise there would be so mucli activity that none of it could be 
singled out as causally identified with the stimuli which weie given. 
What, then, are the effects of external stimuli upon an organism 
with heightened irritability which has not progressed to the point 
of continuous activity? The writer (23) has demonstrated that 
auditory stimuli, distributed over a period of increased motility sucli 
as we have specified, produce activity which is superimposed upon 
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the existing base. Isolated auditory stimuli at times may cause 
temporary mhihition of activity already in progress For these 
reasons a bettei clue to the effect of temporary physiological condi¬ 
tions upon the character of responses may he obtained by using 
stimuli which have little dominant effect upon the organism, stimuli 
such as those used in evoking the plantar and allied responses. 

The Problem 

The aim of this papei is to investigate tlic effects of certain 
physiological states upon the responses to stimulation of the plantar 
and associated cutaneous areas. This is accomplished by examining 
(1) the sensitivity, (2) the segmental spread, and (3) the seg¬ 
mental patterning of responses undei the nuiseiy conditions dry and 
asleep as contrasted with the same indices under the conditions 
of wet or awake. 

Technique 

The methods employed in this rcscaich have been presented in 
detail in an earlier paper (25). 

Results 

In the investigations of the plantar response in 55 [nf.ants aged 
1-21 days, records wete kept of ccitaiii nursery conditions and 
other factors which, m a crude way, may determine certain physi¬ 
ological states. The nuiscry conditions rccoicled were those in¬ 
dicated as thy and wet^ such determinations being made at six dif¬ 
ferent times during the experimental peiiod. Similarly, the proto- 
cals reveal the notations awake and asleep, these terms being used 
as previously defined with reference to neonates by Pratt, Nelson 
and Sun (27), 

The infants selected in the nursery were those that showed no 
evidence of general activity at the time, Wlien taken to the 
experimental room all were comparatively inactive. During the ex¬ 
perimentation various bodily (vegetative) functions occurred (for 
example: micturition, defecation), and m some instances these weie 
followed by such continuous and intense activity that the experi¬ 
mentation was discontinued. 

In view of the selection with reference to recency of feeding 
time It seems piobablc that few, if any, of the infants were then 
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influenced by wiiat Taylor (30) has called the ‘Miunger contractions’' 
of the stomacli But tlicie weie indications that activity localized 
elsewhere along the alimentary tract did furnish effective intero¬ 
ceptive stimuli Examples of such activity are regurgitation, hic- 
cuping (the latter not represented ui this report), excretory activity 
Involving defecation, inictuution, and similai changes Any of these 
is capable of arousing gcneial activity for a period of time If 
the infant is relatively exposed, gciicial activity again ensues wlicn 
cvapoiation begins to provide theimal stimuli This activity per¬ 
sists until tlic infemt’s clothing is changed Under tlic niiiscry 
conditions in the bassinet, evaporation docs not have an oppor¬ 
tunity to chill the infant, and hence no intense and continued activity 
occuis until the gastric component comes mto play When tins 
happens, the baby’s movements loosen or tliiow off the coverlets, 
evaporation staits, the maximum activity is observed soon aftciward 

A piecisc technique for the recording of these pliysiological func¬ 
tions would facilitate the study of activity under the vaiying physi¬ 
ological states. It must be stressed that with such i datively crude 
methods we were unable to obtain sharp lines of demarcation and 
therefore undoubtedly have not succeeded in dividing oui data into 
strictly homogeneous groups This opeiates to reduce the group 
dfftcrenccs in activity which, with bcttci control, should be much 
response in cxpeiiments wherein all parts of the experimental pro¬ 
gram were successfully completed In this study are included the 
moic clear cut 

The two pieccding papcis have dealt with aspects of the plantar 
results of experiments which had to be discontinued (a lelatively 
small number) because of the intense activity and crying that fol¬ 
lowed the physiological functions just discussed The results of 
stimulation piior to discontinuance of the experiment arc tabulated 
in the wet or awake group. 

We have raised the question regarding the effect of a state of 
high initability upon the nature of particular responses, for in¬ 
stance Its possible effect upon our indices of sensitivity and seg¬ 
mental participation Is sensitivity (percentage of response to stimu¬ 
lation) decreased or increased under these conditions? Is the response 
more localized or docs it spread over more segmental elements? 
Partial answeis to these questions aie to be obtained from the re¬ 
sults of this experiment 
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The Effect of Nutsery or Physiological CovdrUons upon Sensitivity 
and upon the Segmental Participation tn the Response Analysis of 
Table 1 

1. When all aveas are considered in the wet or awake condi¬ 
tion, there is an increase of 48 m the average of segmental move¬ 
ments per response as compared with the dry and asleep condition. 
This IS a statistically significant difference, since Diff of m’s/ 
f'E dill "4.00 

2. Four aieas, the Rt plant med, L. plant vied, hallux dor¬ 
sum and T5 plant s, manifest a statistically insignificant increase 
in the degree of segmental spread under the dry and asleep con¬ 
dition 

3. Among the individual areas the most significant differences 
between the responses under the physiological categories are found 
in connection with stimulation of the hallux plantar surface and 
the leg mesial surface For the first area, the difference between 
the means of the two pli 5 ^iologicaI complexes is 1 12 (Diff of 
m’s/p =3.39). For the latter the difference is 2.65 (Diff. 
of mVr’Edt//=4.27). 

4. When all areas are considered, there is a slightly greater 
sensitivity in the wet or awake condition than when the infant is 
dry and asleep In the former condition the peicentage of re¬ 
sponse is 62.02 and in the latter 60,97. It is extremely doubtful 
whetlier this small difference can have any significance. 

The effect of different physiological states upon the respective 
numbers of response patterns cannot be ascertained definitely in the 
present study, because we have about three times as many cases in 
the dry and asleep group as in the wet or awake group. Neverthe¬ 
less, an inkling as to the nature of such effects is piovidcd by study 
of Table 2 

The Nutnlfer of Responses per Response Paiiein according to the 
Physiological or Nursery Condition Analysis of Table 2 

1. The greatest concentration of responses in the diy and asleep 
group, 411 responses per pattern, is obtained upon stimulation of 
the hal. plant s and the least, 248, upon stimulation of the hal. 
dorsum. 

2 In the wet or awake group the greatest number of responses 
per pattern is 2 23 for the hal. dorsum, and the least 1.10 for the 
leg nies. s 
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TABLE 2 


The Distribution or Responses and Response Patterns under Different 
Physiological or Nursery Conditions 


Areas of 
stimulation 

Dry and asleep 

No 

R P's f f/R P 

Wet or awake 

No 

RP’b f f/R,P. 

Rt plant, med 

40 

159 

3 97 

27 

46 

1 70 

L plant, med 

39 

150 

3 84 

3+ 

SO 

1 47 

Rt plant mcs. b 

37 

134 

3 62 

31 

S9 

1,90 

Rt, plant lat b 

38 

147 

3 86 

29 

48 

1 65 

Rt hal plant s 

27 

ill 

411 

26 

36 

1 38 

Rt pedes dorsum 

27 

87 

3 22 

22 

37 

1.68 

Rt T2 plant s 

21 

73 

3 47 

20 

30 

1.50 

Rt tend Ach ma 

23 

70 

3 0+ 

18 

28 

1 55 

Rt T5 dorsum 

22 

66 

3 00 

15 

27 

1.80 

Rt, leg mes. s 

24 

70 

2 91 

19 

21 

1.10 

Rt hal dorsum 

27 

67 

248 

13 

29 

2.23 

Rt TS plant, s. 

22 

65 

2.95 

16 

22 

1 37 

Rt T2 dorsum 

18 

62 

3.44 

14 

21 

1 50 


Legend No R P ‘s, number of response patterns 
f, number of responses 

f/RP,, ratio of responses to response pattcins 


3 It seems unlikely that the difteiencc in the size of the latios 
for the two physiological catcgoiics is attributable to the difference 
in size of the respective samples For example, m tlie case of the 
hal plani. s j if the same ratio of icsponscs to response patterns prc« 
vailed in the wei oi aivahe condilion as is found in the dty and 
asleep group, there would be about 8 patterns But wc actually 
find 26 patterns—only one less tlian the dty and asleep group, 
Hence under the wet or awake condition behavior must be more 
variable 

It has been shown by Bersot (5) and by Lantuejoul and Hart¬ 
mann (16) that the earliest postnatal movements of the toes in 
response to plantar stimulation arc movements of flexion The per¬ 
centage of movements of extension incicascs as the days pass The 
infants upon whom the present study is based were, witli few ex¬ 
ceptions, at the developmental period when toe extensions predom¬ 
inate. 

Summing up, for all infants and all areas it was found (25) 
that about two-thirds of toe movements consist of extension If 
the physiological conditions which we are considcnng tend to pro¬ 
duce the ontogenetically oldei responses wc should expect relatively 
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more movements of extension under the condition diy and asleep"^ 
than under the conditions wet or awake. Only tentative answers 
are to be derived from a consideration of the data in, Table 3. 

The Effects of Physiological Conditions upon the Character of Toe 
Movements' Analysis of Table 3 

TABLE 3 


The Relative Proportion or Movements of Ejctension in Toe Responses 

UNDER DirFERENT PHYSIOLOGICAL AND NURSERY CONDITIONS 


Areas of 


Dry and asleep 

Wet 

or awake 

stimulation 


TM 

% 

TM 


% 

Rt plant, med 

X 

445 

68 8 

90 


49 7 


fl 

191 


91 



L plant med 

X 

402 

68 3 

114 


63 6 

fl 

176 


65 



Rt plant mes b. 

X 

28« 

70.3 

137 


68,4 

fl 

121 


63 



Rt plant lat, b 

X 

439 

88 3 

138 


82 2 

A 

58 


30 



Rt hal plant, a, 

X 

125 

53 2 

53 


50 0 

fl 

110 


53 



Rt pedes dorsum 

X 

232 

78.9 

113 


80.0 

fl 

62 


28 



Ri T2 plant s- 

X 

1+1 

70 5 

49 


62 0 

fl 

59 


30 



Re tend, Ach ins 

X 

182 

90 0 

95 


95 0 


fl 

20 


5 



Rt TS dorsum 

X 

151 

79 0 

88 


91 6 


fl 

40 


3 



Rt leg tnea a 

X 

88 

77 8 

42 


617 

fl 

25 


26 



Rt hal dorsum 

X 

134 

69 3 

57 


76 0 


fl 

62 


IS 



Rt T5 plant s 

X 

138 

73 8 

65 


98 0 

fl 

49 


1 



Rt T2 dorsnin 

X 

Jio 

82 1 

43 


67 2 


11 

24 


21 



Totals 


All 3872 


All 

1523 



X 2875 

74 2 

X 

1084 

71 I 


Legend T M, toe movements 

X, extension 
fl, flexion 


°It IS improbable that the term asleep has the same signiflcaace as when 
applied to ndiilts In the latter, sleep may bring about a reversion to 
infantile types of responses Usually this is ascribed to an abeyance of 
contiol on the part of the higher centers If Pciper (21) is correct regard¬ 
ing the neiuology of the neonate such changes do not occur in newborn 
infanta In childien up to the age of 12 years a reversion to toe extension 
occurs m sleep, according to Collier (9) 
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1, Extension comprises 74% of toe movements in the dry and 
asleep state and 71% m the wet or awake state 

2. For the Rt plant med. the respective values are 68.8% 
and 49 7%. 

3 For the hal plant, s the icspcctivc values are 53.2% and 
50%. 

4. Five areas’ pedes dorsum, tend Ach. ms, T5 dojsuni, hal. 
dorsum, and T5 plant, s. show a higher proportion of movements 
of extension in the wet or awake state. 

With the relatively crude methods used for the differentiation 
of physiological states, it is not surpiising that only one index 
(number of segmental movements per response) furnishes a statis* 
tically reliable difference in behavior under the two complex con> 
ditions studied. This is m striking contrast to the differences in 
segmental participation between areas under the dsy and asleep 
condition presented in Table 4. 


TABLE 4 

DlFrERBNCBS IN SBCMENTAL PARTICIPATION DBTWSBN AREAS 01 STIMULATION 
UNDER THE CONDITIONS AsUep AND Dry 


Areas 

Dlff 
of m'e 


DifF 


Rt plant, med and L. plant med. 

19 

.26 

.73 

Rt plant med and Rt plant mes. b 

1.20 

26 

461 

Rt plant med and Rt. plant (at b 

.58 

26 

2 23 

Rt plant med. and Rt. pedes dorsum 

89 

33 

2 69 

Rt plant med and Rt. tend. Ach ins 

t 31 

33 

3.96 

Rt plant med. and Rt leg mes s. 

2.87 

.29 

9 89 

Rt plant, med and Rt. hal. plant s. 

3 47 

23 

15 08 

Rt. plant, med. and Rt T5 plant s. 

169 

.32 

5.28 

Rt plant, mes b and Rt plant lal b 

62 

26 

2 38 

Rt, pedes dorsum and Rt. tend Ach ins 

.42 

.38 

1 10 

Rt leg mes s and Rt tend. Ach. ins. 

156 

34 

4 S8 

Rt. pedes dorsum and Rt. hal. plant s. 

2.58 

.29 

8.89 

Rt. tend Ach, ms. and Rt hal plant s. 

2 16 

29 

7.44 

Rt leg mes, s and Rt hal plant s 

60 

25 

2 40 

Rt. T2 plant, s and Rt, hal, plant s 

87 

26 

3.34 

Rt. T5 plant s and Rt hal plant s 

1.78 

.29 

613 

Rt hal, dorsum and Rt. hnl. plant s 

147 

.28 

5 25 

Rt T2 plant s and Rt. T5 plant, s 

91 

.34 

2.67 

Rt T2 plant s and Rt T2 dorsum 

.47 

29 

162 

Rt. TS plant s and Rt T5 dorsuna 

23 

35 

.65 

Rt. hal dorsum and Rt T2 doisum 

1.07 

31 

3.45 

Rt hal dorsum and Rt. T5 dorsum 

08 

.3+ 

23 

Rt. T2 dorsum and Rt, T5 dorsum 

1.15 

.30 

3.83 
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Differences tn Segmental PatUcipaiion Between Areas of St'nnula' 
tion under the Dry and Asleep Condtttotf Analysis of Table 4. 

1. Considered in teims of segmental participation, the differ¬ 
ences in 1 espouse to stimulation of different areas are greater than 
are inter-areal differences contingent upon the physiological condi¬ 
tions 

2. Stimulation of different areas of the plantar surface does not 
result in equal involvement of the effectois The difference be¬ 
tween the means of the mesial bolder oi margin and the plantar 
median line is 1.20, and this is 461 times the P.E. of the differ'* 
ence. A difference between the median plantai line and the lateral 
border is .ilso noted but it is not statistically reliable. 

3. As we ascend the leg, the extent of segmental participation 
to stimulation of cutaneous areas decreases. Pedes doisnni is most 
like the plantar median hne^ with a statistically msigniffcant differ¬ 
ence of 89; tend. Adu tns with a difference of 1.31 (Diff. of 

96) , and leg mes s departs 2 87 from the mean 
of the plants med line (Diff. of m*s/P E 89). 

4. The hal plant s depaits from the plant, vied, line by 3.47, 
which IS l5 08 times the P.E of the difference 

5. T2 is lemoved from the median plantar line by only 1.69, 
and our index of reliability is 5 28. 

6 Tlic difference between the means of hal, plant s and T2 
plant, s. is 0 87, which is 3.34 times the P,E. of the difference. 

7. The difference between the means oihal plant, s and T5 
plant, s IS 1.78, which is 6 13 times the P ^difr 

If the relative extent of segmental participation varies under 
the physiological conditions reported in this paper it is obvious 
that there must be also a shift in the relative frequency of occur¬ 
rence of certain patterns of response It is obvious that responses 
involving the majority or all of the toes must be relatively in¬ 
creased under the condition awake or wet, while single segment 
responses are reduced in numbers 

Discussion and Summary 

1 Sensitivity and the Physiological State 

The nature of the physiological state The physiological states 
considered in this study have been crudely distinguished in two 
categories (1) diy and asleep^ and (2) wet or awake. In this 
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manner a condition of relatively little general activity is differen¬ 
tiated fiom one in which there is considerable activity, although 
the latter state may be the result of a number of factors acting 
singly or conjointly Some of these arc internal and piobably result 
from activity along the digestive tract, although the arrangement 
of experimentation peiiods in this research should reduce this factor 
to a minimum Othci internal stimuli aic furnished by excretory 
activities Obseivation indicates a short period of general activity 
preceding micturation or defecation, with Quiescence following the 
act. Activity again ensues when evaporation produces theimal or 
external stimulation, In this selection of infants the latter factor 
IS undoubtedly most potent in the production of general activity, 
but obviously this is neither as intense nor as continuous as that 
elicited by a combination of internal and external stimuli, such as 
occurs prior to the nursing period. When general activity attains 
Its climax, responses identifiable with stimulation of the plantar 
areas become impossible. 

The nature of sensitivity In this paper wc have employed 
the "percentage response to, stimulation" as the index of sensitivity 
in the cutaneous areas which were investigated. According to this 
index, that area is most sensitive which has tlic highest pci cent R 
and that least sensitive which has the lowest pei cent R 

Theoretical constdeiaitous and the expeumental results. Theo¬ 
retically a physiological condition characterized bv general activity 
should also manifest a heightened irritability which tends to ap¬ 
proximate ordinarily less sensitive areas to those usually highly sen¬ 
sitive In general, sensitivity should be lower in the asleep and 
diy category. 

The experimental findings arc suggestive but too variable to be 
conclusive When all areas arc considered (Tabic 1) tire wet or 
otvake conditions present a sensitivity of 62,02% while the dry and 
asleep value is 60 97% The kalhu planlai surface shows a marked 
increase in sensitivity in the wet or awake state (75%) as com¬ 
pared to the dry and asleep condition (67 27%) Similarly the 
respective values for stimulation of pedes dorsiirn are 78 72% and 
51.47%. Foi tile most part the sensitivity difteiences m the two 
conditions for the other cutaneous areas are slight, and in some 
instances the change is negative rather than positive, c,g., Rt plant 
med 97 54% in the dry and asleep condition, 90 19% in the wet 
or awake condition. 
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It would appeaij however, that the relative vaiiatioiis in the 
sensitivity of different areas arc not appreciably altered by the 
physiological conditions which have been considered in this research. 
Since other pliases (such as segmental involvement) of the response 
aie appieciably influenced, it seems that there must be slight or no 
significant effect upon sensitivity—certainly the results are not what 
one might reasonably have anticipated. 

2 Segmental Paiitcipaiton a?id the Physiological State 

The natnie of segmental paiticipation. By segmental par¬ 
ticipation is meant the aveiage number of segmental movements in 
the lesponse of the infeiior extremity. If there is a temporary 
regiession to more generalized forms of response under the con¬ 
ditions wet or awake, tins index should then lise, because the num¬ 
ber of responses with limited segmental involvement should decrease 
m that condition 

But it is apparent that the possibility of incieased segmental 
movements is not the same foi all tlie cutaneous areas Those 
which are oidmanly most generalized, sucli as the plantar aieas, 
appioach the maximum in segmental repiesentation^ and are not 
likely to become much moie geneialized undei the conditions wet 
or awake In contiast, those aieas whose stimulation usually re¬ 
leases the most localized lesponscs should now manifest a consider¬ 
able increase in the geneialization of responses 

Effects of the physiological condition. When the responses to 
stimulation of all thiiteen areas under the condition dry and asleep 
are considered (Table 1) we obtain 5.08 as the mean of segmental 
movements in a response; but under the conditions wet or awake 
the mean is 5 56, an increase of 0.48, which is statistically reliable 
(Dift. of M’s/p =4 00) It is thcrefoie practically certain 
that in some pliysiological states theie is a reversion to moic genci- 
alized forms of the plantar response 

If the response differential foi individual areas is now examined, 
It is evident that the plantar and other areas that give the highest 
degiee of segmental involvement undei the asleep and dry condition 
manifest the least increase in segmental participation when the con¬ 
dition changes to wet oi awake But those, such as the hal plant. 

“Each segment may be rcpiesented in the response by flexion or exten¬ 
sion, oi by both of these in succession In addition a third movement, 
fanning, may occur in the toes 
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s. and the leff mes. s.j which show the greatest individuation or 
limitation of response when the infant is dry and asleep, have the 
greatest increase in segmental spread when the child is azuake or wet. 

Statistical leliability of dtffeieiices, between aieas that are 
under the safne physiological condition, in segmental pat ticipation. 
The effectiveness of the temporary physiological state in altering 
the degree of specificity of a response is strikingly less than that 
of the factors which operate to set up differences between various 
cutaneous areas of the limb (Table 4) in their segmental partici¬ 
pation. When stimulation of plantar areas is contrasted with stim¬ 
ulation of the lial plant s and the leg mes r, as to the number 
of segmental movements per response, the differences are found 
to be large and statistically reliable. We have already demon¬ 
strated (25) the existence of such differences m our analysis of the 
total data wherein we ignored the physiological or nursery condi¬ 
tions. From what has been advanced m this papei it is seen that 
when the infant is dty and asleep conditions are most favorable to 
the production of the most specific responses, which are mediated 
through a given receptor surface. The diffciencc between the means 
of the Rt plant, tned. and the hal. plant, s. is 3.47 (Diff, of 
M's/P E =15 08); between the Ri plant, med. and leg mes 
s. 2.87 (Diff of M's/P Edi//=9.89) Similarly the difference 
between the hal, plant s and T5 plant s is 1.78 with the Diff, 
of the M*s/PEdiff being 6.13. Hence the utilization of the index 
of segmental participation in the cxploiation of refiexogenous zones 
receives statistical sanction. 

3. The Effects of the Physiological State Upon the Segmental 
Patterning of Responses. 

'Number of segmental movements The patterning of a re¬ 
sponse depends upon the number of segments participating in it, 
and upon the character of the segmental movements If a given 
physiological condition increases the average number of movements 
per response, it follows that a shift in pattcining has occuired 
through which the lirnited segmental responses arc diminished and 
the moie extensive segmental responses aie increased. 

Character of the segmental movements Other investigators 
such as Bersot (5) and Lantuejoul and Hartmann (16) liave 
affirmed the ontogenetic primacy of plantar flexion of the toes, and 
Collier (9) has reported that during sleep tliere Is a regression from 
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the adult form of plantar flexion to toe extension We miglit 
infer that at this labile transitory stage there is a similar regres¬ 
sion from toe extension to toe flexion under the conditions awake 
or wet 

If conclusions -were to be based solely upon the changes that 
occur in the character of the response in consequence of stimulation 
of that traditional area—the median plantar line—one would con¬ 
sider such a reversion plausible {diy and asleep —68 8% toe exten¬ 
sion; wet 01 awake —49 7% toe extension). The vaiiability (Table 
3) in the direction of the shift among the different areas is thus 
so great that in terms of totals for all areas there is 742% ex¬ 
tension for dr^ and asleep and 71.1% for wei or awake. Furtlier 
experimentation will be required in order to solve this special prob¬ 
lem, 

The variability in patterning In the second paper (26) of 
this series it was shown that areas vary in the number of response 
patterns which are elicitable, and in the relative frequency with 
which given response patterns occur The unequal sampling here 
in the two physiological categories makes it impossible to ascertain 
directly the effects of such conditions upon the relative number of 
patterns Indirectly, from the ratio of responses to patterns (Table 
2) it may be inferred that patterning is more variable under the 
conditions wei or awake. This is to be observed for all areas, 
but it is particularly conspicuous when the hallux plautai surface 
IS stimulated Through that area 36 responses distiibuted over 26 
patterns (ratio=l 38) were obtained, whereas under the diy and 
asleep state there were 111 responses which were scattered over 27 
response patterns. To have preserved the same proportion there 
should have been only about 8 response patteins in the former physi¬ 
ological state. 

Conclusions 

1 Sensitivity and the Physiological State. Sensitivity, as ex¬ 
pressed bv the percentage of response to stimulation of cutaneous 
aieas of the inferior extreinitv, is onlv slightl)', if indeed at all, 
affected by the conditions considered in this study 

2. Segmental PaiticiPation and the Physiological State 

a. Under the conditions wet or awake as contrasted with 
asleep and diy theie is a regression to a more generalized segmental 
participation in the response. 
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b. Areas which release the most sp-eci'fic responses under the 
optimum condition of asleep and rfry manifest the greatest increase 
in the nunaber of segmental movements per response when the infants 
are awake or wet 

c The differences between ccitain areas in the extent of 
segmental participation m activities which may be aioused are 
greater than those observed for a given area under the two physi¬ 
ological classi^cations 

3 The Effects of the Physiological State Upon the Segmental 
Paitermng of Responses. 

a Under the wet or awake conditions the patterns that in¬ 
volve relatively greater segmental participation increase in fiequcncy 
of occurrence, 

A, It is uncertain whcthei there is a regression from extension 
to flexion in the character of toe movements 

c It IS apparent that the number of response patterns is rela¬ 
tively greater in the awake or wet than in the asleep and dry state. 
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LA GfiNiSRALlSATION JST LA iPLCIFICITfi DE LA REPONSE 
PLANTAIRE CHEZ LES NOUVEAU-NfiS, LA ZONE RfiFLEXO- 
GENE III LES EFFETS DE L’ETAT PHYSIOLOGIQUE 
SUR LA SENSITIVITY, LA PARTICIPATION SEG- 
MENTAIRE ET LA CONFIGURATION 
SEGMENTAIRE 

(Resum6) 

L’autcur a 4tudi6 les effets des 4tnts pbysiologiqiies, representis par lea 
categories Sec ct Jindarmi et MouilU ou Evetlld, sur les rdponscs plantairea 
chez 5S nouvcaii-nda Sgds dc 1 a 21 jours On a stimul6 treize nires 
cutan4es (y compris la ligne plantaire mcdiane) dc rcxtr4mii6 infcneuro 
au moyen d'un contact ccrcssant avec Ic contrdlc pnrticl dcs facteurs de 
preasion et dc temps. On a obscrv4 liuit segments pour Ic carncterc du 
mouvement, U participation ou la non-participatton d.ins In r^pon^e 
Les 4tat9 phyaiologlques compris dans cette itude ont tree peu d’clTct sin 
la sensitivity dos divcrses nires cutan4es 
Dans tes conditions ou EveilU, contra8t4es nvec Enclormt et Sec, 

il y a cu une rygreaaioo une participation segmentnire plus g4n4ra]i8dc 
dans la rdponsc La plus grande augmentation a eu lieu quand on n 
stimuld lea aires qui ont causd les rdponscs les plus spcciHqucs dans la entd- 
gorie Endormi et Set Les diSdiences entre les aires dans la participation 
segmentnire ont dtd, pour la plupart, pins grandcs que les diUdrcnces 
dans les dtats physlologiquement diifdrents pour les memos aires 
II s’est montrd une plus giandc variabilitd dans les formes dcs reponses 
et unc augmentation dc cclles oh il s’ngit d’unc participation segmentaire 
relativemcnt plus ginndc dans les conditions MouiUi ou EvetUi 

Pratt 


VERBREITUNG UND SPEZIFIZITAT DES FUSSSOHLENREFLEXES 
BEI NEUGEBORENEN KINDERN DIE REFLEXOGENE 
ZONE III, DIE WIRKUNGEN DES PHYSIOLOGISCIIEN 
ZUSTANDS AUF EMPFINDLICHKEIT, SEGMEN- 
TALTEILNAHME UND SEGMENTAL- 
GESTALTUNG 

(Refeiat) 

Dcr Autor_ untcrsuchte die Wirkungen der physiologischcn Zustilnde, wie 
die Kategorien von Irocken nnd ScMaf und «ajj oder lUach, auf die 
Fusssohlenieflexe bci 55 neugeborenen Kinderu von 1 bis 21 Tagen alt 
Dreizchn Haiitflachen (emschlieaalich der Fuasohlenmittellinie) des Unter- 
gliedmasses wurden durch cinen Stieichkontakt mit Teilkontrolle des 
Druckes und der zeitlichen Paktoren gcreizt Acht Segmente wurden 
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bezuglicli der Natur Aet Bewcgung, Tcilnahmc oder Nichtteilnalimc an der 
Rcaktion beobachtet, 

Die phyaiologlschen Zustitnde> die dieser Untersuebung zugrunde Hegen, 
haben wenig Wirkung auf die Empfindlichkeit der verschiedenen Haut- 
flachen 

Unter den Umatanden von uass oder ivach im Gegcaatz zu Sc/ilaf und 
trockeu fand eine Ruckkehr zu eincr verbreitcteren Segmcncalteilnalimc der 
Reakdon statt Die grosste Zunahme kam auf Reizung dcijcnigen Rlachcn 
vor, die die apezifiacheten Reoktionen la der Katcgocie von Schlaf und 
trockeu fieigab Flacheminterschiede In Segmcntalteilnnbmc waren zimi 
grossen Teil grosser als die Unterschiede unier physiologisch vcrscliicdeneii 
Zustanden fur dieselben Flachen 

Es gab cine grosacre Vannbilitat der Rcaktionsgcstaltungen und cinc 
Zunahme in denjenigen, die relativ grossere Scgmentnlteilnahmc imter den 
Zustanden von iiass oder wach zur Folge batten 

Pratt 



A QUANTITATIVE CLINICAL METHOD OF RECORD¬ 
ING THE SOCIAL BEHAVIOR OF YOUNG 
CHILDREN* 


From Ihe CUnu of ChtU Development, Yale Umversit)/ 


Ruth W. Washburn and Josbi'ihne R. Hilgard 


Each ycAi a considerable numbci of children between the ages of 
15 months and 45^ ycais aie icfcned for study to the clinical psy¬ 
chological service at the Clinic of Child Development, Yale Uni¬ 
versity. While the interview with the parent oi guaidian is ear¬ 
ned on the child (if sufficiently independent of his attendant and 
free from infection) is given an opportunity to play in the nuisery 
with a group of 6 oi 8 children of nuiscry-school age who are to he 
found there each day. We were convinced that our impression of a 
given child would be much more piccisc if his social behavior during 
frcc-play peiiods while with this group could be more quantitatively 
recorded than it is m the diary type of iccord A formei study 
(2) showed that recoids of the spontaneous social bcliavioi of young 
children can be kept in such a way as to make concielc intercompari- 
son possible. Though the nuisciy cannot be consulcied an experi¬ 
mentally controlled social situation, the activities of the childien in 
the Nursery Group during frcc-play pctiods arc sufficiently unifoim 
to permit deduction and comparison. The two hypotheses formu¬ 
lated in the earlier study (and moic fully discussed tlieic) must 
again be quoted as undcilying this study Fust, an individual may, 
and commonly does, behave tn a given situation m a manner funda¬ 
mentally cliaracteiistic of him Secondly, a situation which is new to 
an individual evokes bchavioi just as truly indicative of his person¬ 
ality as a situation with which he is familiar 

Our study was carried on in two different situations. One ob¬ 
server studied the behavior of 54 chtldicn, 18 months to 4j4 years 
of age, on the day that they were fiist introduced into the Nursery 
Group at the Clinic of Child Development As lai as piacticable 

^Accepted for piibhcnHon by Arnold Geaell of the Editonnl Board and 
received m the Editorial Office, April 23, 1934- 
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four records were made of die behavior of each child Each record 
was 5 minutes in length, two records were made of behavior indoors, 
two of behavior outdoors during free play periods. The second 
observer made similar records of the behavior of 22 children, divided 

TABLE I 


DisTRinuTiON BY Aces OF Children Studied at Clinic or Chud Develop¬ 
ment (CCD) AMD TUB PlUVATC NuRSPRY SCHOOL (Pl^S) 


Age 

m months I8-29-I- 

30-41 

42-53 

54 + 

Totals 

Clinic group 

(CCD) 15 

14 

19 

6 

54 

School gioiip 

(Autumn PNS) 1 

9 

7 

5 

22 


The children studied were all average or above with respect to intelligence 
(For a discussion of degree of inteUigcnce as n factor in making social 
adjustments the reader is icferrcd to the study quoted above) 


into throe homologous age groups (two-year-olds, three-year-olds and 
four-year-olds) in a private nursciy school. Here one set of records 
was made m the autumn, one in the wintei, and a thud in the spring 
A long step in the direction of precision was made by the use of a 
device contrived with the collaboration of Dr Raymond Dodge of 
which a preliminary description (1) has already been published. 
This device consists of a Becker time-marker so mounted that it can 
be adjusted over the left car like the receiver of a telephone The 
well-defined ticking of the seconds by the dmc-maiker can be clearly 
heard. As each second is ticked off a check mark is made by the 
observer on a sheet of papei which is held securely on a clip lap- 
board. A sliding ruler which moves freely across the surface of the 
lapboard so orients the hand that the check marks arc made in a 
line acioss the page without the removal of the obseiver’s eyes from 
the subject studied. The lapboard may be held across the left arm. 
The slide rule and the pencil arc easily managed by the right hand, 
whether the observer is seated oi standing. A stop watch held m 
the left hand enables the obscivei to measure accurately the length 
of time during which the child is under observation That the 
device enables one to account fairly accurately for each second of 
time is evidenced by the fact that in making 159 iccords, 300 seconds 
each, the exact number of seconds was accounted for in 17 6% of 
the records. From one to five seconds more or less than 300 were 
recorded in 50 9% of the records Six to ten seconds more or less 
than 300 were found m 22 6% of the records A plus or minus 
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deviation of more than ten seconds was found in only 8,8% of the 
records. The fact that a few seconds were not accounted for in 
50.4% of the lecords may probably be explained by tlie recorder’s 
delay m making judgments The addition of a few seconds in 32% 
of the recoids is more difficult to explain. Possibly tlic recoider 
over-compensated when aware of having missed a second in making 
a judgment or adjustment, or there may have been a sympatlietic 
"speeding up” with a child who moved very fast. 

Given the device, we then selected and defined the aspects of be- 
havioi we wished to attempt to studj'. Our primary puipose was to 
study the nature of a child’s lelation to his fellows during periods 
of fiee play in Nursery Groups After some prcliminaiy analysis, 
5 types of play involving vaiying degrees of social participation were 
defined and each one designated by an appropiiatc symbol as follows: 

1. O, indicated that the child spent his time in observation of, 
without active participation in, the activities of otheis whether adults 
or children. 

2. S, indicated that the child engaged in solitary piny. He was 
engrossed in things to the exclusion of people. 

3. G, was the symbol used for gregarious play In this form of 
play the child tolerated the near picsence of othcis (ns foi example 
at the sandbox or on the slide) but was essentially eiigiossed in his 
own interests within the gioup. 

4. P, indicated parallel play. The child might be engaged in a 
project similar to that of another child, as foi example, constructing 
something with the blocks or painting at an easel. The play could 
not be considered truly parallel play unless there was inteicliange 
of ideas between the childien as they played, tliough each brought 
his own project to completion 

5. C, was the symbol used to Indicate cooperative play, by which 
we understood that type of plav in which two or more children 
joined forces to bring to completion a common project or to carry 
on an imaginative play to which each contiibuted. 

In the course of the fivc-rainutc period during which a child was 
undei observation any shift in behavior on the part of the child 
was indicated in the record by changing the symbol, after which the 
obseivei continued to check the seconds as dcsciibed above until an- 
othei shift in behavior occuned As each five-miniitc recoid was 
completed the number of seconds spent by the child in the different 
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types of plfty could be counted and the percentage of the total esti¬ 
mated For example, a record chosen at random shows that T.S., 
age 3 years and U months, spent 21% ot her time m observation 
of others, 6% in solitary play, 53% in parallel play, 4% m co¬ 
operative play, and tlie remaining 16% m activity which in the 
observer’s judgment was not included under any of the five cate¬ 
gories. Descriptive comment was added by the observer on each 
recoid in ordei that judgments might later be checked 

Study of the records of the childien in the pnvate nursery school 
(that IS m a social group to which they were accustomed, hereafter 
referred to as P N.S ) reveals the fact that development is in 
the diiection of the moie social forms of play The records were 
considered in four age groupings, I, 18 to 29 months, II, 30 to 41 
months, III, 42 to 53 months, IV, over 54 months From the first 
to the third gioup, the averages show a small but constant decrease 
(from 25.6% to 17.1%) in the amount of time spent in observation 
of the activities of others. The percentage of time spent in solitary 
play decreased from 38 6% to 9 6%, while there was a constant in¬ 
crease in the percentage of the time spent in parallel or cooperative 
play. Childien from 3j4 years of age chaiacteristically spent about 
half then time (47 4%) in cooperative play, only 9.6% m sohtaiy 
play, while Group I, spent 38.6% of the time in solitary play, and 
only 17.8% m cooperative play While this developmental tendency 
is much less clearly revealed by the records of the children making 
their first contact with a social group, it is still in evidence. These 
children m Age Gioup I tended to spend about an equal amount of 
time in observation of others and in solitary or gregarious play and 
there was no recoid of either parallel or cooperative play In Age 
Group III, however, the avciages show 3 4% of the time spent in 
cooperative play, 4 9% m parallel play, even on the child's fiist 
day with a social group new to him. In both situations studied, the 
tendency for observation of the activities of otheis to decrease in 
amount as the children increased m age and casual experience and 
to be replaced by play in one or another of its forms is clearly evi¬ 
denced By the time the avciage child, as his pictuie emerges from 
the records under the conditions of our study, was years of age 
we found him even when plunged into a stronge social group spend¬ 
ing 67.5% of his time m play, solitary, gregaiious, parallel, or 
cooperative, and only 26 3% of his time in watching others, while 
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a child 18 months to years of age may spend about 45% of his 
time in watching others and 45% in solitary and/or gregarious play. 
Table 2 piescnts these facts in the two situations The category 
SGPC refers to play of any type as opposed to mere observation of 
others 

TABLE 2 




18-29 

30-11 

^2-53 

S4-{- 

Age level 


months 

months 

months 

months 

SGPC 

CCD 

45 2% 

48 7% 

56 3% 

67 5% 

PNS 

60 8% 

64 3% 

75 4% 

72 6% 

Coop. 

CCD 

0 0% 


3 7% 

3 0% 

PNS 

17 8% 

18 2% 

47 4% 

45 0% 

Par 

CCD 

0.0% 

3 2% 

+ 9% 

9 2% 

PNS 

2 7% 

lt.5% 

16 3% 

16 2% 

Gr 


19 6% 

25.0% 

30 2% 

26 7% 

PNS 

9 0% 

6.0% 

17% 

0 7% 

Sol 


215% 

201% 

18 4% 

33 7% 

PNS 

38 6% 

28 8% 

9 6% 

9 5% 

Obs 

CCD 

+2 6% 

501% 

41 9% 

26 3% 

PNS 

25 6% 

216% 

17 2% 

17 5% 


The tendency to develop in the diiection of the more social types 
of play IS found in the records of individual cluldicn wlio have been 
observed at intervals of a year. K Q was studied when she was 
2 years old and again at 3 years of age in a social gioup of which 
she was a regular member Table 3 compares tlic child’s average dis¬ 
tribution of time at tliese ages with the gioup averages 


TABLE 3 

Average Distribution or Playtime by KQ at Two and Three Years of 

Ace 



Obs 

Sol 

Gr 

Par 

Coop 

SGPC 

KQ 

Age two years 

37 7% 

16.0% 

43 7% 

0 0% 

0 0% 

59 7% 

P,N S group 
Averages— 
two years 

KQ 

Age three years 

25 6% 

38 6% 

9 0% 

2 7% 

17 8% 

60 8% 

20 8% 

14 4% 

4 2% 

8 4% 

31.7% 

64 2% 

P,N S group 
Averages— 
three years 

216% 

28 8% 

6 0% 

11 S% 

18 2% 

64 3% 


Since the distribution of this child's playtime approximated the 
average distribution more nearly at 3 years than It did .rt two years, 
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she may be said to have developed in the diiection of the more 
social types of play at a rate somewhat faster than the average 
Potentially a "sociable” child, very much interested in the other 
children, she was also very sensitive She appeared to need the 
security gained from playing near the children over a peuod of 
months before she was sufficiently “at home” to paiticipatc in the 
group activities to the extent of which the later studies have shown, 
her to be capable. 

This method of recording observations also differentiates suc- 
cintly beliaviQi patterns characteristic of the child under observa¬ 
tion. In Table 4 the records of 2 childien of comparable age but 
very different personality types aie compaicd with the averages for 
their age level 

TABLE 4 

AVBRAOE DlSnUBUTION OF PLAYTIME DY TWO CHILDREN IN A PRIVATE 

Nursery School 



Obs 

Sol 

Gr 

Par 

Coop. 

SGPC 

P N S averages 
at 54 months -|- 

17.5% 

9 5% 

0 7% 

16,2% 

45 0% 

72,6% 

TX 58 months 

14% 

9 7% 

0 0% 

11 9% 

69 0% 

90 0% 

B D 59 months 

213% 

1« 7% 

0 0% 

33 2% 

1.1% 

52 0% 


The casual observer of the group would certainly have noticed 
T X Very active and talkative, he was popular with the other 
children and constantly paiticipating in the gioup play. B.D. on 
the other hand might have passed unnoticed by the casual observer 
for some time, aftci which the excellence of her block house, made 
paiallel to that of other childicn but very quietly and independently, 
might draw one’s attention to hci The figures above present this 
fact strikingly It will be noted that T X is consistently less en¬ 
gaged in solitary pursuits, more cooperative m the gioup play than 
the average child (as revealed by these data) , while the distribution 
of B D.’s time biings out her tendency to remain withdrawn from 
the gioup 

If one studies the records made of children on the day they first 
contacted the social group, one also finds gicat individual differences 
m the degree of their social participation. The two children con¬ 
trasted in Table 5 weie of comparable age and mental development 
and were as well both children who had been deprived, to a com- 
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TABLE 5 

DiFFERiMo Decrees of Social Participation om Children's First Contact 
WITH A Social Group 



Obs 

Sol. 

Gr 

Pnr 

Coop 

SGPC 

Avernges 

42-53 months 

41 9% 

18 4% 

30 2% 

4.9% 

3 7% 

56 3% 

G.X, 52 months 

24 0% 

32 0% 

32 0% 

2.0% 

10 0% 

67.0% 

I.I 51 months 

89 0% 

11.0% 

0 0% 

0 0% 

0.0% 

110% 


parable degree, of tlie companionship of others of the same age, 
so that one was not clearly more practiced than the other in setting 
up relations with other children 

Though G.X. spent more time than some children in carrying 
out his solitary interests, he was also better able at once to enter into 
the group play, while I.I was usually quiet, unable except for a 
very small percentage of the time to emerge from observation of the 
activities of others to carry on even individual interests. 

Clinical Studies 

It IS hoped that tins method of recording the social be¬ 
havior of young cliildicn may be useful clinically, In adding 
concretely to the impression made by the child m the Individual 
psychological examination. Since a child biouglit in to tlic clinic 
for diagnosis is often seen but once, it was impoitant to try to dis¬ 
cover whether the children’s behavior on their first contact with the 
group differed markedly from their behavior on successive contacts 
with the group. That the group has an initial but temporary in¬ 
hibiting effect on most new children is undoubtedly true. Whether 
this inhibiting effect is so great as to obscuic the child’s personality 
type is the question on which we tried to throw some light. 

A child who was known to be capable of a liigli degree of social 
participation in the gioup of which slie was a regular member, and 
who thus was not only thought to be socially outgoing but had had 
practice in setting up social relations m a gioup, was brought for 
study to the clinic and intioduced into a social group which was 
new to her Table 6 contrasts her behavior in the two gioups with 
the averages at hei age level. 

Though there was undoubtedly less social paiticipation in the new 
situation than in the one to which she was accustomed, the cliild’s 
tendency is still in the direction of the more social types of play as 
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TABLE 6 

Distribution or Playtime of BN at Private Nursery School and Clinic 
or Chiu> Deyblopment 



Obs 

Sol 

Gr 

Par 

Coop 

SGPC. 

P N S. averages 

54 months + 

BN at P.NS 

17.5% 

9 5% 

7% 

16,2% 

45 0% 

72 6% 

age 54 months 

C.C D averages 

4 2% 

6 9% 

0% 

.9% 

85 2% 

93 0% 

54 months -f- 
B N at C C.D. 

26 3% 

33 7% 

26 7% 

9 2% 

3 0% 

67.5% 

age 58 months 

34 0% 

1+0% 

29 0% 

23 0% 

0% 

66 0% 


opposed to observation or solitaiy play. She was not sufficiently 
inhibited to prevent her fiom spending m play a percentage of her 
time which approximated the aveiage If one combines the per¬ 
centage of time spent in parallel and cooperative play, the child is 
above the averages for the group m both situations. Because the 
percentage of time spent in plav in any one of its forms (SGPC) was 
20 4% above the average for the group at the private nursery 
school, one might also have expected to find this percentage above 
the aveiage in the new group, but this was not the case. 

Moreover, we frequently had opportunity to observe on successive 
days a child who continued to come to the Nursery for re-cducation 
with respect to one behavior tendency or another. This again 
made it possible to study the restraining effect of a new social group 
The group studied is in a sense a selected one, as the children whom 
It was possible to study m this way were for the most part children 
brought to the clinic with minor behavior difficulties It is im¬ 
possible to generalize, but four types of adjustment may be dis¬ 
cussed. 

K.Q, who was a membei of the group in the nursery over a 


TABLE 7 

Distribution of Playtime. KQ 23 to 27 Months or Ace 


Date 

Obs 

Sol 

Gr 

Par 

Coop. 

SGPC. 

Jan 12 

61 0% 

32 0% 

5 0% 

0% 

0 0% 

37 0% 

Feb. 16 

31 5% 

23 0% 

45.5% 

0% 

0% 

68 5% 

Mar 21 

61 7% 

63% 

25.3% 

3 7% 

0% 

35 3% 

Apr 7 

43 7% 

26 0% 

30 3% 

0% 

0% 

56 3% 

May 17 

47 0% 

26 0% 

26 0% 

0% 

0% 

52,0% 
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pciiod of months, was fanly consistent in the average distribution of 
her time. 

Though somewhat younger than the children discussed above, 
K.Q. was one of the most sociable and vcibal of the childien in the 
mirsciy. Hovvcvei, the fact that only on one occasion did she en¬ 
gage in paiallcl play and nevei played coopciativcly is additional 
evidence that age and cxpenence arc impoitant factors in the de¬ 
velopment of these two forms of play Except for the fact that 
solitary and giegarious play shifted places in tlie January and Maich 
records, note the similarity in the distiibution of time in these two 
months and again in the Apiil and May lecoids 


TABLE 8 

DiSTIUnUTION 01 PlAYTlMB* 11 SI TO 52 MONTHS 


Date 

Obs. 

Sol. 

Gr 

Par, Coop. 

SGPC 

Oct 25 

First day 

89 0% 

110% 

0 

0 

0 

11.0% 

Nov 29 

Tenth day 

H.0% 

16 0% 

0 

0 

0 

16 07 c 


I.I., refeired to above, also ilUistiatcs the type of child whose 
distiibution of time was consistent even aftci frequent contacts with 
the group 

Not until this child had been a member of the group for 4 months 
did the percentage of time spent in play of any type (SGPC) ap¬ 
proximate the average for her age level and even tlicn the peicentagc 
of time spent in coopciativc play (16.0%) was far below the avei- 
age. We should ccitamly have been justified in accordance with 
the evidence yielded by the later studies in chaiiictcrizing tins child 
as socially withdrawn aftci the single initial study. 

The record of D S howcvei, given in detail, illustrates quite a 
diffcient type of adjustment 

The recoids of the third day show the diamatic improvement 
which occuiied during the moining Possibly cJiaiactcrization of 
the potentialities of this child in making social adjustments after 
studying him once would not have been altogethei without signifi¬ 
cance, in view of the fact that he has had difficulty m making contacts 
with children of his own age in his public school gioup. He has 
had much companionship with adults and in gencial gets on better 
with them than he does with children. The percentage of directed 
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play on the third day was high and more than tlic usual amount 
of adult assistance was given before the higher degree of social par¬ 
ticipation noted on the ninth day was possible. 

The recoids of still a fouith child make clear the fact that we 
should be justified in characterizing as capable of a high degree of 
social participation a child whose distribution of time on tiie day of 


TABLE 10 

Social Behavior of X.G. Acp 52 Months on Initial Contact with a 

Group 



Obs 

Sol 

Gr 

Par 

Coop 

SGPC 

Group nveragea 

4-2 to 53 months 

41 9% 

184% 

30 2% 

4 9% 

3.7% 

56 3% 

First day 

Second day 

24 0% 

32 0% 

32 0% 

2 0% 

10 0% 

76 0% 

20 0% 

37 0% 

0 

6,0% 

35 0% 

78.0% 


his first contact with the gioup exceeds the averages for his age level. 

This child, having moved into a ncighboihood where tlierc are 
many playmates, is now a popular and comfortable member of the 
neighborhood "gang.” 

Thougli one cannot geneializc or pi edict the rate at which a child 
may become capable of a higher degree of social paiticipation with 
the group, tlic fact that hts percentage of participation is more or 
less than tiic average on his initial contact with the group certainly 
suggests personality differences and may be diagnostic of his manner 
of adjustment to later social groups. 

A detailed study (by Josephine Hilgard) of a child in whose 
development and personality the Clinic was specially conceined is of 
interest as indicating the clinical uses to which this method of re¬ 
cording observations may be put I D. (2 years and 4 months ui 
September) spent one morning a week with the Nuiscry Group, as 
It was thought that the stimulation of play with contemporaries 
might have an accelerating effect on hei developmental rate More 
inhibited on joining the group than many children and for a longer 
period of time, she eventually became a highly paiticipating member 
of a social group. The following figures make clear the very slow 
progiess made during the fiist month: 


September: 

Indoors play 

0 

Obscivntion 

100% 


Outdoors play 

510% (aoUtary) 

Observation 

42% 

October* 

Indoors play 

4 6% (solitary) 

Observation 

94% 


Outdoors play 

13 0% (solitary) 

Ob8erv.ntion 

87% 
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Before the December record I D had spent two afternoons alone in 
the Nursery with the adult Actual instruction was given her in 
the use of the playthings and while alone in this way she was active 
in her use of them. This experience had very little effect on her 
behavior when she rejoined the group 

December Indoors play 4 0% (solitary) Observation 96% 

As an experiment, on the same day that the above record was made 
I.D was taken alone to an adjoining room with a few toys with 
the following effect on her behavior while alone with the adult in 
this room • 

Indoors play 96 0% (solitary) Observation 3% 

For several months I.D. then came in the afternoon instead of 
with the group in the morning. Usually one other younger child 
was present The following records were taken on her fust legular 
day with the morning group. The child had been very active in 
her play in the afternoons Note the dramatic change that took 
place in the course of the morning 

April—Record I Play 0 Observation 100% 

Record II Play 0 Observation 100% 

The group m attendance was small on this day and at this point 
children were taken from the room leaving only one younger child 
with I D. 

Record III Play 74% (sol 64%; Gr 10%) Observation 24% 

Following this record the 2 oldei children returned. 

Recoid IV Play 53% (solitary) Observation 47% 

Record V Play 80% (gregarious) Observation 20% 

By the time Record V was made, instead of standing quietly watching, 
I.D. was in a ball game, enjoying it thoroughly, running, climbing 
foi the ball, banging with a stick so noisily that one child said to 
her, "don’t make that noise” Further records give a picture of 
active play of the solitary and giegaiious types with occasional 
periods of lethargic observation. 

A suggestion for furthei study is hinted at in the cailicst records 
of tlie above child's behavior. Though there was no play indoors, 
51% of the time outdoors was spent m solitary play Study of other 
records reveals the fact that the more informal outdoor atmosphere 
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often elicits play wheie there Wiis none indoors There is apparently 
often less inhibition even though there are fewer playthings out¬ 
doors, peihaps due to the fact that the other children may appear 
more remote. 

In order that a concrete imptcssioii of a child's social behavior 
may be available immediately, lecords of the above type are now 
made as part of the routine study of children brought to the clinic 
for study, aic surnmaiizcd as follows and incorporated in the child’s 
individual folder t 


C B 41 months 
Oba = 

Sol = 41% 
Gr = 22.9% 
Par =** 41% 
Coop =« 26.2% 
SGPC = 57 3% 


Avs—CCD 42-53 montha 
41 9% 

18 4% 

30 2% 

4 9% 

3 7% 

56.3% 


This child had been brought to the clinic because of “rougbness” 
when playing with other children and inability on tins account to set 
up satisfactory social iclations (probably because of over-zealous 
attempts). It will be noted that the child's pciccntage of time 
spent in all forms of play very closely approximated tlic aveiage but 
the amount of time spent in the most highly social type of play 
(cooperative) exceeded the average at her age level 

I3y the use of this method of iccording the undiiectcd behavior 
of young children in social groups of different charactei, we have, 
then, gone a little way towards the solution of some of the questions 
which interest us. 

We have a type of lecoid which is capable of concicte intcicom- 
parison The fact that two observcis in making simultaneous records 
of the behavior of a given child might not find themselves in complete 
agreement in the interpretation of that child’s behavior fiom second 
to second must be admitted. That thi<! is not a serious criticism 
against the records seems to us to be evidenced, first by the fact that 
the same general tendencies aie shown by the record!» kept bv two 
observers undei veiy diftcient conditions and, secondly, by the fact 
that the generalizations fiom the iccoids made of a given child 
support the impression held conccining him by individuals other 
than the observer Two obscrvcis would ceitainly .agree about a 
given child’s ability to participate in social play though their pei- 
centage distribution of the cliild’s time might differ by a few points 
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The fact that development in young children proceeds from the 
solitary in the direction of the more social types of play has, of course 
many times been observed That we have begun to plot the curve 
of that development enables us to appreciate the significance of the 
individual variations about it in terms of a given child’s ability or 
desire to set up relations with his fcIlo%vs 

Summary 

Studies are m piogress by means of which it is hoped to furtlier 
objectify observations of the social behavior of children (15 months 
to 5 years of age) m nurseiy groups Five degrees of participation 
in group activities ranging from observation of others to active co¬ 
operative enterprise were differentiated. A modification of the 
device reported in (1) was used. Records were made of the 
children's behavior for 2 periods of 5 minutes each, during both 
indoor and outdoor play, on their first contact with a nur¬ 
sery group, after a number of contacts with the gioup, and m 
groups of winch they were regular members. The percentage of 
time spent in each type of social participation can be readily esti¬ 
mated from the records The study furnishes evidence that there is 
development from the rooie individual types of play to the more 
social with incicasc of age and experience A continuity of per¬ 
sonality differences in adjustment to social groups is also levealcd 
Persistence in the more individual types of play may be attributed to 
a variety of factors If inexperience is one of the major factors, con¬ 
tinued group contacts often result in relatively fast development so 
that the child soon approximates the behavior characteristic of his age 
independent of experience Failure to develop in the direction of 
the more social types of play is suggestive of fundamental personality 
differences. 

The method Is a simple one and appears to be accurate, though 
errors in the observer's judgment cannot be eliminated The records 
can be studied quantitatively. This method of studying young 
children in social groups has alicady been clinically useful m deter¬ 
mining the degree of social maturity as well as individual differences 
in ability to paiticipate easily in group activities. 
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UNE MtTHODE QUANTITATIVE CLINIQUE DE NOTER LE COM- 
portement social DES JEUNES ENFANTS 

Cette etude rend plus objectives les observations du comportement social 
des jeunes cnfnnts En distingiiant cinq dcgies de participntion aux ac- 
tivitis collectives, on n fait tics notations du comportement des enfants 
& leur premier contact avcc un groupe dc I’ecolc mateincllc, apr^s nombre de 
contacts, ct dans des groupes dont iU ont 6|6 des membres r6giiliers On 
pcuC estimer facilcment Ic pouicentnge du temps passe dnns chaque type de 
participation sociale. Uftudc donne des t^tnoignagcs qii'il y a im ddveloppe* 
ment des types les phis individuels du jeii aux plus sociaux nvec Vaccrott 
de j’age et de l’exp6rience Unc continuity des diffdrences ile pcrsonnalitf 
dans I'adaptation aux groupes sociaux sc montre On pent nttiibuor h 
persiaciiiicc dans le type plus inilividtiel du jcu t one vanity de fneteurs, 
SI I'inoxpynence cat un des factcurs prmcipaiix, Us contacts coHectifs con' 
tinuU donnent solvent comme rysiiltat un dyvcloppcmcnt rcUtivcmcnt 
rapide, de sorte que I'cnfant approximc Ics traits du compoitcmcnt de son 
dge, inclypendant de i'expyiicncc Ln mytUode cst simple et scmble Stre 
prycise, bien qii’on ne puissc yiimincr Ics eirctirs dans Ic jugement de 
i'observateur. On peut ytudier Ics notations cjuantitativcmcnt Cette 
mythode a dijii yty iitlle cliniqucment dnns la dytcimination du degrd de In 
maturity sociale ainsi que ics diliyrenccs individucllcs dans I’hnbiiety par* 
ticiper facilcment aux activitys collectives 

Washdurn 


EINE quantitative, KLINISCHE METHODS ZUR AUFEEICH- 
NUNG DES SOZIALEN VERIIALTENS JUNGER KINDER 

(Referot) 

Diese Untersuchnng objektiviert wcitcr die Beohaclitungeii des sozialeii 
Verhaltens junger Kinder. Bei der Unterscheidung von funf Gradeii der 
Teilnjhme an Gtuppentatigkeiten wurden Aufzcichniingen des Verhaltens 
der Kinder bei ihrcm ersten KontnkI mit der Kinderstubengruppe gemacht, 
dnnn nach emer Anzahl von Kontakten, und in Gruppen, wo sie selbst 
Mitglledcr waren Der Prozentsntz der Zeit, die in jccler Art von aozialcr 
Teilnahine verbrncht wurde, kann achr leicht bercchnet •wciden Dieses 
Studium gibt Evidcnz an die Hand, dass ein EntwkUung dci individiiellereti 
Arten vom Spiel zu den sozialercn mit cincr Zimahmc des Alters und der 
Erfahrung stattlindct Eine Kontlmiitat der Pcisonlichkcitsiintcrscliicdc in 
der Anpassung an sozialc Gruppen stellt sich hcraus. Das Beharrcn in 
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der individuelleien Art von Spiel konnte emcr Vcnchledenheit der Fak- 
toren zugeschrieben werden Wenn Unerfahrenheit einer der Hauptfaktoren 
ist, haben fortfahretide Gruppenkontaktc oft eine relativ schnelle Entwick- 
lung zur Folge, so dass das Kind aich den Verhaltungieigenschaften seines 
Alters gans unabhangig von der Erfahrung nShrt Die Methode ist einfach 
und scheint genaii zu aein, obgleich Irrtumer dea Urteila dea Bcobachters 
nicht aiiBgeschaltct werden konnen Die Aufzeichnungen konnen qiiantitativ 
studiert werden Dieae Methode lat schon kliniscii brauchbar 2 iir Feststel- 
lung dc3 Grades der sozialeA Reife geweacn, aowle der individiiellen Unter- 
sclnede in der Fdhigkeit, an Gruppentdtigkeiten leicht teilzvinchmen 

Wasudurn 



THE ATTITUDES OF CHILDREN TOWARD DEATH* 


From the Research Department of the Bellevue Psychtalrtc Hospital, 
New York City 


Paul Sciiilder and David Wfchslir 


Introduction 

Philosophcis have tried to demonstrate that human life is lived 
undei tlie aspect of death, or that human beings live tindei the con¬ 
tinual threat of annihilation liut if one obscivcs human beings 
■without pieconceivcd ideas, one notes that while some arc very much 
concerned about deatli, the majoiity of human beings do not give 
much thought to it tliiougliout the grcatci portion of their lives. 
Superficial evidence speaks against the assumption that the attitude 
of the average person towards death plavs any fundamental lole 
in his everyday psychology 

But one may raise objections against tlic method of naive ob¬ 
servation and naive companson between different Iniman beings 
Modern psychology, and especially psychoanalysis, has taught ur 
that we know comparatively little of what goes on in ourselves, 
and that the actions and uttcianccs of human beings are vciy diffi¬ 
cult to understand unless one investigates them systematically and 
with special methods. One of these is the metliod of systematic 
self-observation But cxpcucncc shows that the data obtained with 
this method differ with different observers, and tlmt the data arc not 
always lehable, Husserl, taking cognizance of these difficulties, be¬ 
lieves that the limitations of sclf-obscivation may be ovcicome by the 
use of what he calls intuitive insight {PFesenssc/ian). By sucli 
intuitive insight one gets, accoiding to this writei, immediate access 
into the essence of logical stiuctuics He believes that the data so 
obtamed constitute a fundamental science, phenomenology, which 
he thinks goes far beyond meie careful psychological description. 
But we do not believe that this claim is substantiated. Husserl’s 
phenomenology is just psychology, and as such an cmpiiical science. 

The introspective psychology of the lone obseiver is misleading. 

♦Accepted foi publication by Carl Murchiaon of the Editorial Board 
and received in the Editorial Office, March 29, 19J4 
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The phenomenologist must check his results with other empirical 
metliods, otherwise he is in danger of seeing the facts of inner 
experience in a distorted way The “deep” analysis of logical and 
psychological structures which we owe to Husserl cannot, to be sure, 
be subjected to this cnticisna But phenomenology which presents 
Its findings as “evidence” has not always escaped the danger of claim¬ 
ing evidence for mere beliefs and prejudices The fundamental 
studies of Scheler are, foi example, not always free from such puiely 
subjective statements, which are proffcied as absolute truths given 
diiectly by intuition. 

Again Heideggei, who has used the phenomenological method m 
order to discover what he terms the essence of human life, states 
that death and absolute nothingness are constantly before the inner 
eye of man, and that life gets its mnci meaning only by the evei- 
present knowledge of inevitable death He is even of the opinion 
that the fact of death enables us to peiceive time He offers as pioof 
for these assertions ceitain data of introspection which form the 
basis of his philosophical generalization But all this is merely 
unverified subjective introspection No “inner’’ evidence can take 
the place of empirical proof. If wc want to know something of 
how human beings feel about death and what their attitude towards 
death is, and m wiiat way the conception of death influences our 
attitude towards life, the only effective method is to make a sys¬ 
tematic inquiry among a gieat many subjects It is ncccssaiy, 
furthcimoie, to observe then reactions towaids death and to record 
in detail what these leactions arc Furtheimore, these observations 
must not be limited only to the reactions of adults but must include 
those of children as well, finally, they must include observations on 
individuals of different cultuial stiata and, if possible, on human 
beings of diffeient lacial origin. Again it will be necessary to employ 
all tile methods of psychology, those making use of unconscious as 
well as conscious mental processes, befoie we can make any geneial 
statements Intuition alone cannot but be an unieliable method 
We must leplace it with empiricdl obseivation and add to it all the 
methods which the psychology of the conscious and unconscious 
offers us. 

When we observe the conscious life of an individual ox limit 
ourselves to a study of his conscious thought piocesses, we observe 
only a small part of his total psychic life Besides a conscious life 
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there is a very full and elaborate unconscious life. Freud has 
shown Iiow greatly this part of psychic life influences our whole 
behavior. He has also shown that tins unconscious life follows 
mental laws peculiar to itself, which are very diffcicnC from those of 
conscious tliinking. Symbolizations and condensations play an im¬ 
portant part in it, and mucli of the mentation is determined by 
infantile strivings and desires which arc ever present m the uncon¬ 
scious. Theie is a difference of opinion as to whether the un¬ 
conscious is to be conceived as having an existence all it own, apart 
fiom the rest of psychic life, or as made up of experiences existing 
in the background of consciousness. The latter is the opinion of one 
of the writers According to his view, the unconscious of Freud 
differs but little from the fnnffe of consciousness as described by 
William James. It constitutes a special province of psychic life which 
he has called the "sphere”; it is in this "splierc” that he believes 
the germs of thought originate Whatever the nature of the un¬ 
conscious may be, it is clear that there is such a phenomenon as 
repression whicli hinders psychic experiences from coming into con¬ 
sciousness, Psychoanalysis Is a scientific method by which these 
experiences (unconscious thoughts) may be brought into conscious¬ 
ness As is familiar, it uses tlic method of fice association m which 
the individual is rcciuircd to say everything tlmt goes through his 
mind. In this way it has been found that the stream of associa¬ 
tions, unimpeded by logical rule or social constiaint, brings to the 
surface and, hence into the full glaic of consciousness, thoughts and 
wishes which have for various icasoiis been leprcsscd Among 
these are frequently thoughts pertaining to death. From such 
observation it appears that pcisons who aie consciously unconcerned 
with death are very frequently preoccupied with it in theii uncon¬ 
scious life. Psychoanalysis in its cailicr descriptions has in fact 
shown that people in general arc moie conceincd about death than 
they are willing to admit Freud has always insisted, for example, 
that death symbolism plays an important part in dreams, and defi¬ 
nitely proved that the unconscious contains death wishes against 
beloved peisons, of which we are not only unaware but which we 
are fain to admit consciously. Thcie is, howevci, no doubt that 
psychoanalysis is correct in its insistence that human beings are 
much moie fiequently picoccupied with thoughts of then own 
death as well as about that of others than they know of consciously. 
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In the light of the above, the question arises what meaning the 
word death can have in the sense of unconscious thought and what 
the idea of preoccupation with death may mean from a psychological 
point of view. Freud believes, at the present time, that there exists 
such a thing as a death instinct According to Freud all human 
beings seek to "live out" their life energies and thereby leveit to the 
inanimate state from which life itself supposedly began. Every 
individual wants lus own death, and, aftei the tliermo-dynamic 
analogy, psychic energy is continually falling from a higher to a 
lower level. Freud seems to think tliat this death instinct docs 
not have any psychic representation anywhere, that is, does not 
even appear m tlie unconscious Other analysts believe that there 
is a psychic representation of the death instinct If the death 
instinct as such does not appear m psychic life, Us existence cannot 
have very much interest fiom a psychological point of view But 
Freud also identifies the wish of the individual to die with the 
self-destructive tendency which he calls primary masochism He 
believes that the libido diverts this self-destructive tendency from 
one’s own person to that of others In this sense the death instinct 
and the aggressive tendencies become almost indistinguishable, al¬ 
though Freud still tries to maintain their separate identities. He 
does this by assuming that in any concrete case we are always con¬ 
fronted not by a simple situation but by a fusion of instincts, the 
fusion here being between the libidinous and the death instincts. 
In any case when Fieud speaks about the tendency to self-destruction 
and the urge to destroy others, he again enters a field of psychology 
which he left when he posited the pure death instinct in the sense 
described above Nevertheless, he gives nowheie a clear description of 
the psychic experiences connected with the woid death or of the 
self-destructive tendency. For him the word death merely points 
to the fact that life is at an end That, however, is far from the 
only connotation it can and does have for difteient people Aetuftl 
investigation shows that, for different individuals, the word may 
have quite different connotations, and above all a vanety of asso¬ 
ciations and connections which makes any single description entirely 
inadequate. 

Human beings generally know that they have to die, but most 
of them actually do not seem to believe it When they think about 
death they generally think of it merely as a solution of tlieir own 
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life problem. Tlie idea of one’s own death is connected with the 
hope of securing tilings which one otherwise couldn’t obtain, or 
with the idea tliat by dying one will obtain the desiicd love and 
affection that was, until then, kept back from us. Or again, it may 
be a means of punishing loved ones at whose hands we have felt 
ourselves mistreated. People also derive pleasure from torturing 
themselves, and may even give up their lives in order to assure 
spiritual union with some cherished personality with whom they 
have strongly identified themselves Sucii, at least, are tlie general 
conclusions of Biomberg and Schildcr (I), conclusions which, it 
should be noted, are not then own speculations or phenomenological 
constructions, but summanzations of introspective reports by osten¬ 
sibly normal people. They were dciivcd fiom descriptions of actual 
experiences, recorded m the responses of some 75 adult subjects to 
a questionnaire, supplemented by data obtained by 10 analyzed 
cases. This questionnaire to which wc sliall have occasion to refer 
appears at tlic end of this article 

The paper by Bromberg and Schiider (1) is one of the first 
attempts at an empirical investigation of the psychology of death 
Schildcr had previously emphasized the necessity of such an investi¬ 
gation and called particulai attention to the fact that tins problem 
was especially frauglit with philosophical ambiguities and religious 
prejudices, which might perhaps be more easily avoided if the 
investigation were supplemented by a study of children’s attitudes 
toward death. The following material is intended to furnish these 
data.^ 

Method 

In looking about for a method of investigation, the use of a sys¬ 
tematic questionnaire was the first that suggested itself Available 
for this purpose were the questions used by Schildcr and Brom¬ 
berg, but while these seemed satisfactory as a point of approach it 
was very soon apparent that not only then form but their content 

^Very little can be found in the literature concerning children's attitudes 
toward death Piaget in his Child’s Conception of the IVorld (p 3S2) 
mentions that children very often believe that the dead arc born again, and 
in his Lanjuage end Thought of the Child (p 178) has occasion to remark 
that death is a riddle to the child These and a few other isolated observa¬ 
tions by himself and M Klein (Imago, 1929, Vol, VII) very nearly 
exhaust all that has been reported about children's attitudes towards death. 
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as well would have to be radically altered before they could be 
used with children. The leason for this is apparent if one examines 
the individual questions used by these investigators 

QUESTIONNAIRE ON DEATH OR DYING 
Part 1 

\ Hovj often do yon think about death? 

2. What ideas and pictures come into your mind when you think about 
death? 

3 Do you think about death or being dead? 

4 Do you have the impression that you suppress thoughts about death? 

5 Does the thought about death accompany your whole life like the 
base accompaniment in music which you do not want to hear? 

£. Is your own death probable to you? 

7 Cnn you picture yourself dead? How? 

8 Are you afraid of death? of dying? of being dead? 

9 Did you ever wish you would die or that you were dead? In what 
situation and why? 

10 Do you ever think of amcide? What type of suicide—hanglng, 
shooting, drowning, Jumping, gns poisoning, chemical poisoning? 
Did you ever make any attempt to commit suicide? How did you 
feel before and after? 

11 Do you ever think of how your relatives or persons you love would 
act and feel when they sec you dead or hear of your death? If eo, 
how? 

12 Are yout thoughts about death ever connected with an erotic 
situation? Do you ever bring death and Jove in the same connection? 

13 Do you think of death during, before, or after sexual intercoiirse? 

14 Do you believe in a life after death and how do you imagine it? 

15 How do you react to the religious teachings about death and life 
after death? 

16. Do you dread the thoughts of seeing a corpse? 

17 Do you ever have fantasies of how it feels to be actually dying? 
What do you imagine you see and hear? 

18 Did you ever imagine yourself being dead at an enrly age? 

19 Did you ever think how you would act if you knew you were to 
die iti a given tune? 

20 Do you ever think of death when you are ill? Do you think that 
you suffer while dying? 

21 Do you ever think of being buried olive? 

22 Do you think that your attitude towards death and dying has 
clianged in the course of the years? How did you feel about it as 
a child? as a grown-up? Did a disease change your altitude to¬ 
wards death? 

Part H 

1 How often do you think about dying or the death of others—(a) 
father, (/») mother; (c) brothers and sisters, (d) husband or wife; 
(i?) children, {/) friends, (ff) sweetheart? Do you imagine them 
as dead or dying? What do you think when one of these persons 
gets sick? Do you readily think of their death? 

2 How often do you wish that somebody should die? Who? Why? 
Do you defend yourself? 
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3. Try to remember when you heard the woids death and dying for 
the first time and what connotations you connected with those words, 

4 When did you ace somclhing dead for the first time? Was it an 
animal like a rat, bird, dog or horse, or a human being? 

5 Do you evci have the wish to kill? Whom do you want to kill and 
why? 

6. Do you imagine how (he killed person would feel or how he would 
look? Do you think that the person should know that you killed 
him? 

7 Did you ever kill an animnl, Insect, bird, worm, fly? How did you 
feel about killing them? 

8. What do you tliiiik about (n) fishing, (b) hunting; (r) war? Do 
you connect immediate thoughts of death with these activities? 

9 Do you think you are cruel towards animals and human beings? 
If so, give instances 

10 How do you react to jokes, slang, witty sayings concerning death, 
heaven, hell, etc 

11, Did you ever see a corpse? If so, how did you feci when you saw 
the first one ? 

12 What do you think when a contemporary or rival dies? 

13 How did you regard the death of a young person? an old perspn? 
an Infant? 

One sees at once that what the questions ask of each subject is 
not that he state his actual beliefs or opinion about any particular 
fact but instead that he report what lus mtiospections about these 
are Such questions can’t be used al all with younger children and 
only to a very limited tlcgicc with oldci ones. In order to get 
answers fiom the young child it is necessary to give one's questions 
an objective and logical tuin One cannot, for example, ask, "What 
ideas or mental pictures do you have when you think of death?” 
One must ask instead, "What happens when a person dies?” "What 
does the corpse look like?” Or, "Would you like to die?” "Does it 
hurt to die?” etc In other words, our questions must be so formu¬ 
lated as to enable us to find out what the child’s actual experiences 
concerning death have been. It is only in this way that we can 
find out what conception of death the child actually has, and what 
role it plays in his mental life. 

When we started these investigations the discussion method was 
the principle means of obtaining oui inatciial, nltliough much atten¬ 
tion was also given to our subject’s spontaneous utterances concern¬ 
ing death as well as their spontaneous attitudes towaids and mani¬ 
festations of aggressive behavior Later on, this method of obtaining 
data was supplemented by still anotlici technique. A senes of 8 
pictures were shown to eveiy child and, as these weie successively pre- 
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rented, the (.lukl was asked to tell oi clesCiibe what it s.tw Aftci 
it had hnished its spontaneous icmaiks the dukl was tlien iiucs- 
tioned about one oi anotliei detail of the piLtiiie and its aiiswcis 
in tuin made the basis foi fuithei discussion The pictuies, shown 
in Figuics 1-8, weic the follow'ine. 

] A giti ftiiiiling One man standing, anothci Citing to icvive 
lici, licnduit!; ovei lici 

2 A \tom.in (lying A man in the foicgioiind uctping Tliico 
gills, lialt chid, aaIk) have just eiiteicd, veiy fnghtcned 

3 \^.iudcville scene The magiuan thiusts a swoi d-Ukc needle 
into tile body of his assistant \Aho holds up Ills hands witlunit showing 
any signs ot disticss 

4 A ghost (The ghost of Edgat Wallace), diiccting the fingeis 
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FIGURE 4 


of a female typist who has hci eyes closed Supposcilly he is dictat¬ 
ing detective stones 

5 A man icachmg out of his Lent in the ilcscit sees with liorior 
a skeleton halt covcicd with sand A hit of cactus is ncaiht 

6 A ghost (supposedly that of Sii Conan Doyle) yisits liis 
sleeping yifc who has a tendci cs,picssion on hei face 

7 The pictviie of an old woman who has just luccl a shot from a 
pistol at a 3’oungei uoinati wdio is collapsing on lici knee 

8 Eight Russian spies hanging fiom gallows Some people 
ncaihy walclnng- 

Still anotlici tcchnuinc was employed w'lth the youngci subjects 
A po icelain doll was placed in tiont of the child nntl> while it was 
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asked to look on, the c\|>ciimciitci poked the doll f()iLil)l\ -willi Ins 
finpci so tliat it fell dowji (>n t)ic ublc with moie oi kss o( ,i bantj 
I’his pioccdiiic was repeated twice willioiil a woid heinn spoken, 
and tlien the doll was ornc mote placed iipii^ht on the table Upon 

obseivuig this play most of the childicn tiould make some icmnik 

such as, “you have knocked hci o\ei," “\ou h.i\e killed hci,” “she 

IS dead’’ If a child made no icm.iilc he would be .iskcd, “wliaf 

lias happened?" and his lephcs noted (Jonciallv, it, loo, A^ould 
then give some similai aiiswci Most oi the childien \\oiiltl lem.nii 
content with obsciving the cxpciimcntei hut sonu', usually the 
hypei kinetic ones, would sponl.ineously lesiime the i)l<iv whcie tlie 
e\pci inientei left oil, and conliiiiie selling up .iiui knocking down 
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the doll foi a f?i cater oi slioitei length of time This lest lielpcd to 
hung out the aggiessive tendencies in cliiUlien in whom these ten¬ 
dencies -wcic othciwise not appaient 

Sun7ECis 

Tile subjects in oxii investigations weie 76 clnldicn^ between the 
ages of 5 and !'> Sixteen weic undci 8 years, 14 wcic between 8 
and 9 ye,ns of age, 8 between 9 ,iiul JO, J5 between 10 anil 11, 
8 between 1 1 rind 12, 6 between 12 and Id, 5 between 14 .ind 15, 
and 2 ovci 15 vtats of age 

Two of tlie youngei cluldicn and 4 of the oldci gioup weic In- 
peikinctic with ,in oigaiiic backgiouiul *riiiec xveie Lhildicn avIio 
sufteicd tiom epileptic fits and 9 wcic mental tlefectivcs, 'Tbe ic- 
maining avcic, foi tlie most pait, diildien ivlio had been classed .is 

‘I'lieic was onl> one child of 5 Uiuloubtcdlv it would he woitli while 
to esiend tlie invcsiiganon lo a stiidt of cluldicn of c\cii still tounger 
anes, hut piohabh (Ins would lerimre some chaiige of tcclniifiue, p.irUcu- 
l.iilv 111 ihe ninliti i>f climmaunR vcihal responses ainl iimoducing more 
extensive ph\ lccliniC|iics 
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bchavioi pioblems, Tliice of tlicse showed sclii/oid IcMtincs so tliat 
a diagnosis of c.iilj' schi/^opliicnia nuRlit possdily liavc been miule 

RhSULlS 

In going ovei cui data, tlic most effective w.iv of piesenting oui 
basic findings seemed to be tliiougli a suinmaii/ation of the piotocols 
obtained fioni oui 16 yoiiiigcst and appioxnnatcly noimal cluldien 
These will be given in the foiin of gciieial "piinciples’' illuslintcd 
by examples fioin individual piolouils 'i'hcsc will lalci be supple¬ 
mented bv inoie extensive biimm.iii/i.ilions of additional c.ises 

1 The fust stiong impicssion one gets in discussing the pioh- 
lein of death with voung cbildicn is that these (hildivit deal zvith 
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death ancl its pfiiaplieinalia tn an iitlo /natfei-of-fait and lealntic 
ivay Thus, Edwaicl C, 6 veais old, IQ 120, .in-sweis the ques¬ 
tion "Hoiv does one hiozu that someone has died^'" with, "One 
listens to the hcait ’’ "I saw mv fathci and niothei dead ’’ "Thei’ 
wcic good people’' "I think they arc stiU 'iindci the diit" "Do 
you know that the man wlio put m\' f.ithci anti motliei uiidei tlie 
giound got a lot of money {U’luit ehe^) "Arivtinic somehodv 
dies tlicy put flowcis luidei tlie clooi " [JVhal did yonr jathe> 
die fioin^) "Pneumonia’’ “When m\' niotliei died cvciybody said, 
‘tlon’t ciy’ hut I know hcttei ’’ (Tlic child’s niotlici had died 
suddcnlv in a doctoi’s office white leceiving lio.itmtnt ) Again, 
Edmond D , 6 veats old, IQ 115, answcis the question “JJ’hnt does 
a dead l^etson look like^" with "At fiist they look hkc they looked 
bcfoie, aftciw.iid llicv .iic .i skeleton" {Hozu do you knoiv that a 
poson IS dcad^) "'rhev do not move I touched them wlien they 
were asleep ’’ "When they ate alive tlic\ nio\ c, when they aic dead, 
they don’t move " Louis C , 7 vcais old, .lusweis the qucstioiip 
‘'JFlicit happens when a penon dici^"' thus "It goes ill a big 
box into the giound, nght in ilic giound, notliing else" "They 
jnit howeis on top’’ (Can tluy feeF) "No, tliej’ don’t fed 
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iiutliiiif; Wlieii they feel tlie^ ajc not tleud ” Miii.ini K , 8 ycais, 
old, gives n m.ittci-of-Kict dcstiiptinn of how a (IlmcI ptMson looks, 
of .1 fiiiiGial et(. Thinks that tlie dead .uc c\lmmcil [IVhnt does 
n dead penon look like when diit/ out'') ‘’Duty like a ’ Tich.ud 
J\{., 7 ye.iis old, IQ lOd, s,i>s, “[ saw mv inotliei in a ho\ They 
liad hei in .i loom, niy fathci took me thcic” Angelo R, 7 veais 
old, IQ 98 (irtinl Intppein when a pinon dies') "'riie\' Iniiy him 
and put him in a cofliii and the\ put him in a deep hole They 
put flcnvcis tlieic” {Does he stav tn the lofliii') “He goes to a 
ccincteiv, tlicy make a fimeial ” {J^ors he slay ihine') “Some¬ 
times tlic\' go to sec him and put floueis on him He stays tlicie" 

2 The child icn may clearly di^tingindi between then own ob- 
scivation and what they have been told ICdw.iul C savs, “A Icid 
told me about devils 1 don’t know whethet u is tiwe" "How 
should I know ili.it tlicy aie in heavciH I <ini not a loilune tcllei 
I heaid somebody say the angels take the soul. Hut I am not suic 
about It, I'licv lead it out of the Hibic I did not see it nnsclf but 
I am sme that they aic lying undci the gimuul. I saw it." Ed- 
Wtiid G , 7 veais old, IQ 85, s,ivs, (// hut happms ivuh u dead pet- 
son ?) "He stays, m a ho.v" {I/ell') “I have not seen it in s.diool.’' 
{iriint do you ihnik aboiii God^) “1 liave nevei seen God m school " 
We may speak about the skep/icr\nj loiueiniiiij the iniohwiviihles 

3 Cliildien do not alnajs show such a cniical attitude— often 
they accept the coievention Patiick C, 6 ycais old, IQ 99, lays, “A 
little boy died — I saw the casket" {IP'licte ts he now') “He li.i-. 
fun uith God—when vou aic bad the devils put m)ii on tlie Iiic" 

4 When theic is loiihinlution betxveen lonveiilion und obiova- 
tioiij the child often sli0W5> no Icndency to solve this conliadiction and 
icinains insensitive to it (jcoigc M, 6 )'cais old, IQ 103, says, 
"Dead people go down a big hole .ind then they put a lot of sand 
on " “Tlien they don't feel anything” “When \vc aie good wc go 
to heaven Wc don’t feel nothing up theic 'Phe hole that they 
put people in IS near to heaven, light next to it If vou aie b.id 
you go to hell and bum up. Nobody can help It liutls but you 
don’t know if vou aie burnt oi not. It’s, bcttei to go to hc.wen 
.and to be good " 

5. Closely lelated to this insensitivity to contiadiclion is naivete 
in sciviiit/ piobleins Angelo R (// hat dors a dead penon do in 
heaven') "He flics aiouiul wuth the wings" {fl'hal ehr do ilirv 
do') “T. hev cat uliatcvei God gives them” {(Jan u dead petson 
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feel^) "No ” {Bni when he goes to heaven^) “Yes, he can feel.” 
An adult post~encephalitic of noxmQl intelligence answered similnr 
questions thus “After (death one goes to heaven and becomes an 
angel “ {Ji^hat do gitgels do the uthole day^) “They fly around.’’ 

6. All children emphasize the immobility of the dead He can’t 
walk, he can’t see^ and he can’t feel. Geoigc M , 6 yeais old, says, 
“He can’t eat” Another child says, “A dead man never feels.” 
The child theiefore looks upon death as a depnvalion, 

7 Richaid M.. "The devil does not give food” Edmond D., 

6 years old, IQ 115, “The devil eats them all up” {Do they feel 
I/?) “Not when they are dead ” The devil pnmslies oially by wuh- 
drawing food or by devounng 

8 Child) en do not believe in then otun death Louis C., 9 

years old, IQ 118, {Do you think yon will die^) “No, I don’t 
know ” George M. • (Can a child die^) “No, boys don't die 
unless they get lun over.” “If they go to a hospital I think they 
come out living.” Patrick C ; "I never die when I am sick—I 
stay.” Edward G.. “I sliall not die—when you are old you die 
I shall never die When they get old they die ” But afterwards 
he says that he will also get old and die One’s own death is 
therefore eithei frankly negated or it appears as such a distant 
event that one has not to woriy about it Old age, in the minds 

of most children, is like a far-off land, so remote that even specula¬ 

tion of ever reaching it appears as an idle, useless thought. 

9. To the veiy young child, death scents to be a tevetsible fact 
Seymour R., 6 years old, IQ 90, “When a man comes and says 
magic he can get up again after he gets dead They put him In a 
grave; he stays in the grave until Saturday, then he may come out.” 
Patnek C., IQ 99, “A boy c.ime back when he died. He did not 

die, he was in the funeral with his mother His motlier was in 

the casket.” These two children were the ones wc found giving 
actual expression to this belief A third, Catherine K, 6 years old, 
made remarks which might be interpreted in a similar way, but 
even Patrick C., who seems most positive m his belief, says occa¬ 
sional things which cause one to suspect that after all he docs not 
actually believe that the dead become alive again. At all events, 
however, most children when asked whether dead can come back, 
answer “No.” 

10 Death may be the result of disease Patrick C • “When 
you go out m the ram you can die The baby got it He died 
almost—poor little thing We saved him, we biought him to the 
hospital ” Seymour R. • “My uncle never gets sick They get 
sick by pneumonia (says ammonia) *’ “When somebody gets sick 
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they take him to a rat cellar and kill him *’ {PFhy^) "Because they 
say he is a crook " This last instance shows how diiUcult it is for 
a child to believe in natural death. But Edward G says, “They 
die by thioat disease ” Miriam K., "By pneumonia.” Richard M., 
“When they g?t old.” 

11 Tile knowledge which the child has about these topics seems 
to depend almost wholly on what it heats by chance It is, there¬ 
fore, rather scattered and unreliable. But the child does not hesi¬ 
tate to generalize its limited knowledge, a fact which may be re¬ 
ferred to as die child’s tendency towards undue generalizahon 

12 James H., 5 years old, says, “My giandfather died by eat¬ 
ing too much dinner.” Death by overeating. 

13 Death as lesiilt of viofeuce, is a connotation, wluch the chil¬ 
dren form very easily. Seymour R "Uncle died one year ago— 
his head has been cut oft” (How do people die'^) "They stick a 
knife in their heart’* George M “Dogs die when they get run 
over ” Angelo R . "A lady died from fire.” Edmond D “When 
tliey starve—when they get poisoned—^wlicn anybody stabs them.” 
Seymour R makes a compromise by saying that sick people arc 
killed Patrick C says, when picture I is shown to him, “They 
killed the lady” (fVhy^) "They did not like the lady.” 

14 As a compromise Edmond D. says, "God makes them die. 
He strikes them dead,” Death is the lesuU of the violence of God. 

15. Fear of death is tare Only Patrick C is afraid that an 
old man with a beard may come and kill him 

16. Our childien said almost unanimously that they do not 
want to die, even when they have just before dcclaied how nice 
It IS in heaven One hears answers like (Would yon Itke to be 
dead?) “No, because I don’t want it” The word death is seem¬ 
ingly a hollow shell which points to something agreeable or dis¬ 
agreeable although its exact content and meaning is not known. 
But while the word is only a shell, still it lends a geneial direction 
to the thinking of the child; the child gets this direction from the 
attitude of the adult. 

17. Disiinci suicidal ideas may be entwined with the idea of 
death Such ideas weic in the foreground m the case of Edward 
C., who felt very inferior because of the anttluetic treatment he 
got. Both his parents had died in shoit succession, the mother 
during an antiluettc treatment His wish to die is a protection 
against discomfort which he has to stand and also an escape from 
the feeling of inferiority “I’ll kill myself if I am a court case.” 
(The word "court case” here is also an empty word-shell ) A 
10-ycar-old boy said, “When I cry I want to die ” Alfred M., 
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an intelligent boy, 8 years old, IQ 126, says, ‘‘They make me mad 
—my mother, the nuises I want to die because in heaven they 
do not make you mad I want to get sick and die ’* 

18. Children aic, on the other hand, always lead^ to believe in 
the death of others The transition from life to death seems to be 
simple to them, wlien others are concerned. An analyzed patient 
remembers (it may be a family tradition) that at the age of two 
he saw his beloved old nursemaid fall down He said, “Julia dead.” 
When the same patient was 10 or 11 years old, he ate some sharp 
pickles which were pilfered with his brothei from the guest table, 
he felt a teruble burning in his mouth, and said to his brother, "Do 
you think we shall die?” Almost all of oui subjects responded to 
the first picture of the series with tlic remaik "She is dead ” So, 
for instance, Edwaid G.: “A lady died, maybe somebody killed 
hei.” The death which children are ready to believe in is gen¬ 
erally violent death. (Cf 13 ) 

19. Ghtldien ate ready to kill. Harold W., 6 yeais old, IQ 
96, generally an amiable child, says, "ril sock you If I had a 
stick I would stick it in your . . . (points to the genitals of the 
examiner). I’ll cut your head off” John A, 7 years old, an 
aggiessive child, says, "I kill you, I break youi neck.” (Tries to 
hit ) George M says he does not hkc the kids who call him 
by the nickname "Moonshine” and, therefore, would like to kill 
them. One may say again that the content of the word "killing” 
may not be fully grasped But the empty shell of the word carries 
more meaning with it than one is generally ready to concede (Cf 
16.) Thus the last-named child, questioned again three days later, 
protests, "I am not killing nobody,” and when relieved of the fear 
that the examiner entertained such ideas, answered the question 
{How would yon kill^) “With a gun, spear, knife,” 

20. The tendency to kill may come out ojily tn ploy As in 
Edward G, who denies strenuously any wish of killing and who 
also does not make any spontaneous remarks which would show 
such a wish. But if one lets him plav with the doll, or with the 
soldieis, he indulges in repeated killings. This is impoitant from 
a methodological point of view The answers of children are 
directed to tlie examiner who is feared as an authoiity and sub¬ 
stituting father The child is therefore liable to repress aggressive 
tendencies, to hide them and not to talk about them One must 
give the child opportunity to express himself, and to show these 
tendencies without the fear of being punished The additional 
methods of showing pictures and the play technique afford such an 
opportunity, 
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21. How much the child is filled with the idea of violence and 
death can be seen by the way in which children react to ghost 
pictures Iona D., 7 years old, IQ 109, says to picture 6, “He 
kills people—the skeleton kills’* Angelo R says to pictuie 5, “He 
IS a Frankenstein, he Is tiying to kill this man—he Is coming out 
of the dirt,” He says to picture 6, “A giil is asleep—man comes 
to kill her” {Why^') “She is a ciook who steals money—she 
wants to buy clothes They have her picture in the paper '* 

22 The killing ghost ts a natiual part of the wot Id God 
appeal s as a stage magtaan Edmond D. “God makes them come 
up by magic He puts his hand down—he comes up Tlie chair 
goes and gets the dead peison who does not lie. If they lie, the 
devil comes up—he makes the magic Wlien you say ‘picsto’ some¬ 
thing comes up When God says ^presto’ they come up to him " 

23 Appearance and reality aie 7iol sharply differentiated. Ed¬ 
ward G says to picture 3, “A show This i$ a bad mnn—this is 
a good man I like him. This man sticks sometlimg in him—he 
will die. I can see it is a show—tlicie is a stage. Maybe he will 
not die.” But this is an isolated instance. 

24. The child feels the urge to pass a moral judgment on every 
person and pictuie. Edward G says to picture 3, “He is bad 
because he is fighting him.” Patrick C. says to picture 1, “A bad 
man kills a lady.” Seymour R, (Cf. 10) says, “They kill him— 
they say he was a ciook” Every protocol contains instances of the 
urge foi moiol oiieiiiatton 

25. The piofessed morality is uttUtatian. The child fears pun¬ 
ishment. Edwaiil D answers, {Wonhl you like to kdl^) “No, I 
would not like to go to jail Maybe somebody gets the cops aftci 
me and puts me in jail.” 

26. The foregoing is the typical answer Religious moiahty 
enters relatively larely into the chiltTs attitude toward death Only 
one case, Richard M., says, {IVould you like to shoot somebody‘s) 
“God would not like it.” 

Discussion 

Before considering the "principles” just enunciated and the ma¬ 
terial from which they have been derived it will be of interest to 
call attention to some of the more formal aspects of the child’s 
thought piocesses, the examination of which will enable us to better 
understand a number of the more outstanding piinciples, namely, 
numbers 1, 2, 4, 5, 11, 16, 23. These aspects pertain prlncipallv 
to the significance of words as used by children, a subject which 
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needs particular attention because of the fact that so large a part 
of the child’s education is verbal. 

When an adult uses woids, whether singly or in a sentence, the 
woids, apart from any gencial meaning which they may have, point 
to some specific content These contents are usually not fully con¬ 
scious, at least not at the moment when they are spoken. The 
meaning of the 'words aie generally vague, and it is only rarely 
that a given woul has a specific content oi bcais upon a clearly 
singly defined object, as foi example, the word ’’tree,” when a 
person pointing to one would say, “this tree here ” But even in 
this instance the exact content of the woid is not entiiely cleai 
because we do not know for ceitain just what qualities of the tree 
he may have had in mind Nearly always they give us connota¬ 
tions rather than definitions in the scientific sense. Nevertheless, 
when used in sentences oi in oidinary speech, words do have some 
definitely circumsciibed meaning oi part meaning The speaker 
wishes to point out some specific fact or paiticular attribute, and 
this is particularly true of words as used by children, 

In addition to expiessing meanings, words also incorporate some 
emotional content which pertains not to the word itself but to the 
attitude which the speaker has towaids the object refened to. For 
example, when one says, “This tiec is tall” the content of the sentence 
goes beyond mere statement as regards the size of the object. It 
also canies with it, unconsciously to be sure, the individual's atti¬ 
tude towards it. “This is a tree” also saj's, for example, “Sec, 
this IS an object which does not have a very great influence on youi 
life. Theie is no reason for getting very much excited about it. 
Still, it ought to give you some pleasure to look at it. Why don’t 
you^” Most statements diiected towaids others have some sort 
of affective implications, and these implications often form the 
essential part of its content 

We have digiesscd a bit on this somewhat philosophical discus¬ 
sion of the meanings of words, because the meanings which words 
have for children aie very much more complicated, if not more com¬ 
plex, than those which can be found in dictionaiy defiuitions Par¬ 
ticularly important foi the child is the emotional content which it 
has been made or learned to associate with various words, because 
It IS veiy often the emotional attitude of the speaker rather than 
what he says which is impressed upon its mind This is so because 
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many of tlie woids which the child heais for the first time are used 
m orders, warnings, admonitions, and exboatations wJudj they te- 
ceive from adults Words so used geneially do not so much define 
things as situations, they do not recall particular objects but ex¬ 
periences associated with them 

The child lives continually in a world of veibal unceitainties and 
mysteiious implications full of threats and dangers (16). It tries 
to escape from these verbal mysteries by seeking i efugc in concrete 
experience. This explains the principle of the child’s realistic atti¬ 
tude (1) and the principle of undue ^iicialization fiom a single 
concrete experience (11). A single concrete expeiicnce is suffi¬ 
cient for the child to shut out uncertainty The process of develop¬ 
ment fiom the concrete to the abstract mode of thinking consists, 
in pait, of the incorporation of the experience of otheis into that 
of our own. 

The child at first makes use of words the full meaning of which 
are not at all clear to it What it does understand forthwith is tlip 
emotional implication of words^ Hence one may speak of the word 
as a "husk" The word is a sort of a shell (PFoilliidse) which 
incases at once both a cognatryc and a coiiative core. Rut tlicsc 
two cores are not equally substantial, the conative one is by far 
the stronger. The conative aspect of a word is the fiist to impress 
itself on a child It is only later on that the child is able to 
associate more definite meaning^ to words, when it does so, it may 
be said to have made its first important step towards a rational use 
of language. These first rational connotations, it must further be 
observed, aie the meanings which children attach to concrete terms 

The child m the first instance tends to believe everything it is 
told. In so far as the assertions of an adult pertain to an observ¬ 
able fact, the child finds no difficulty in accepting them But since 
much of what adults tell children docs not peitain to things which 
children directly observe, they are in constant need of exploring for 
themselves, and explaining m the best way they can the ideas behind 
the non-observed objects. Children do this in one of three ways* 
(1) They may doubt or entirely reject the non-obscrvables (2) 
They may accept the conventional meanings without asking for their 
real contents (3 and 5). (3) They may be altogether insensitive 
towards contradictions between observables and non-obscivables, a 
Situation which is achieved by incorporating the unobservables un- 
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critically into the bulk of their already acquired experience (4). 
Tlie task of bringing the observables and unobservables into a con¬ 
sistent whole IS, of course, never solved completely even by the 
adult. This IS paiticulaily tiue as regards his ideas of death and 
life after death. In the case of the child, the integration is even 
less complete, but a poition of its ideas about death arc based on 
sound observation. Thus the dead are deprived of motion and 
feeling (6) and, what is especially impoitant for the child, do not 
eat. The paraphernalia of death arc noted in detail, although very 
often the child makes no connection between the fact of death and 
Its symbolic appurtenances 

This shows that the child has no special urge to synthesize or 
unite inapiessions received at different levels of cxpcnences His 
expeiiciice is thus never completely organized. On the contiary, 
he has a tendency to rely almost exclusively upon immediate sense 
impiessions Tins, for example, is illustrated by tlie attitude of 
one of our children who identified acts of God with the actions of 
a magician, and for whom, accoidingly, resurrection became a mat¬ 
ter of mere obseivation. For such cliildrcn stage trickery and 
leality are almost identical (23). 

The child is primarily not concerned with its own death (8), 
though, having observed the death of others, it is ready to accept 
Its own as a possibility. Nevei tbcless, it disbelieves very strongly 
that it will die. Even when it considers its own death, the child 
projects it into a future which is so remote that it has very little 
reality Tins is in p.iit due to the fact that only the immediate 
future has any reality for the child The next meal, the next day, 
and possibly the next month’s outing are the only events which have 
anything knowable about them, anything beyond that cannot be ap- 
picciated. Old age exists for the child only as an intellectual 
possibility 

The child knows through its own experience or through in¬ 
formation received from others that human beings die. This knowl¬ 
edge It generally accepts. In fact, it is very ready to believe in 
the death of others (18), possibly because death for the child 
primarily means merely a kind of deprivation The person who 
dies IS deprived of his possessions and the aifection of those near 
to him, etc. And since it has no objection to depriving others of 
these things, it shows no revulsion against the idea of killing Pos- 
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sibly because the child has no reason to fear complete clepiivations 
(15), tije idea of its own death is largely excluded from its beliefs 
It thinks that the only way it can die is tliiough some act of 
violence (10), Lack of obscivation of the dead and what happens 
to them, as well as the fact that it is itself alive, leads the child 
to the belief m the reversibility of death (19), Death through 
violence is very much easier for the child to understand than death 
through disease Because of its special interest m food the child 
also believes that death may come from overeating (12). 

The idea of death through violence is closely ingrained in the 
child because of its own aggressivity. The young child, especially 
the aggressive young child, is constantly destroying things The 
ability to destroy gives the child a sense of power, and is accord¬ 
ingly a source of pleasure. Children fear to cxpiess their destruc¬ 
tive desires verbally, but these wishes come out readily in their 
play actions (20) 

To the child, anything that is unexpected and unusual may 
kill—ghosts kill and so do the dead This may explain its belief 
m the ability of a murdered person to come back and take his 
revenge on the murderer (21) 

The child’s idea of hell reflects in part the attitudes of the 
adults about him, whose ideas on the subject are usually very 
childish (7). Its morality concerning death is derived from its 
fear of punishment, and, in this connection, it is interesting to note 
that some childien rcpoit that the punishment for killing a person 
is incarceration (25). Tlie morality may also have a religious 
character (26). But even here it is connected with ideas of punish¬ 
ment. This IS, no doubt, due to the fact that the child’s morality, 
whatever its nature, is derived from a system of education based 
on reward for being good and punishment for being bad 

The child thinks about death only when other kinds of depriva¬ 
tions seem unbearable Death, however, seldom has the character 
of something definite and final Death does not seem to be some¬ 
thing that lasts, because the child’s own depiivntions arc usually 
not of a permanent or lasting kind This fact, too, makes it seem¬ 
ingly easier for the child to wish the death of others, and to speak 
of killing people without any conscious-stiicken feeling 
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Case Histories of Younger Children 

Edward G, age 7, Binet IQ 85. The child was brought in as 
a behavior piobiem and sex “delinquent” He is an adopted child 
and came to the family by a kind of fraud The mother hates the 
boy and accuses him of sex activities with her own child, a little 
girl of three. She has serious difficulties with her husband who 
takes the part of the boy. The child is amiable, active, denies any 
knowledge of sex, although he is supposed to have played with the 
sex parts of his sister He tells in a mattcr-of-fact manner that 
his father went to see a dead man, that he did not see the dead, 
but that he once attended a funcial 

{Where does the corpse go‘i) “In the cemetery, in a hole; the 
men put dirt on him, then they go away.” {Does he feel'^) “No, 
he can’t feel, a dead man never can feel or come back " [Does the 
body smell^) "No, the cover is on him ” {Dtd you ever see a dead 
cat^) “Yes” {Does tl look nice^) “No, a cat got run over and 
the eye fell out I saw it long ago,” “I would not like to kill a 
cat. I would get put in jail ” {What about chickens'^) “I kill 
chickens, my mother kills them" {How^) "With a hatchet,” 
{Does it hurt the chicken^) “I have never seen nothing, the blood 
comes out” {What happens with a dead person^ Can he come 
hack^) “No, he stays in a box” {What about heaven^) “They 
did not tell me about heaven They go in a box and stay tlicre ” 
{HeW^) “I have never seen God in school,” 

He says it is not iiglit to kill You go to jail and stay there. 
{How do people dte^) “They have something the matter with 
their throat ” Says he docs not want to die. “When you are 
old you die.” (^) “I shall never die When they are old, all 
get old, they die” But then says he will get old too and die 
“My father is old but he is not dead yet," When the pictuies 
arc shown to him he gives the following answeis. 

(1) A lady dead {How did she diet) “Maybe someone 
killed her” 

(2) Someone in bed All scared Maybe there was a bad 
lady in the bed She la sleeping 

(3) A show This is a bad man and this is a good 
man I like him This man sticks something in him He will 
die I can see it is a show There is a stage Maybe he will 
not die 

(4) A lady (pointing to the man) Looks like a man A 
white man 
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(S) Looks like a devil and he looks at him and is afraid 
He ia bud because he fnghtena him. 

(£) Looks like a man flying and a lady sleeping 
(7) A bad lady shooting n good lady {Where did she 
huy the ffunf) She ta dead. 

This child in hi<» talk appears to be very mild and pacific, but 
manifests much aggicssivily in his play 

Patrick C., clironological age yeais, mental age, Stanford- 
Bmet 6-6, IQ 99 Amiable child with slight speech difficulties 
Oiphan, has been witli many foster mothers and geneially amiable. 
But from time to time moody with uncontiollable outbursts of 
temper 

"I have three mothers They were my mothers Yes, I like 

them. I don’t bite mothers I don’t kick mothers If I kick 

anybody I say 'I didn’t mean it’.” (Do pef>ph die when they are 

sick^) “I never die when 1 am sick, I stay I have felt like 

‘pendicitis’ (appendicitis). My sister had it. My sister almost 
died in the hospital ” {What happens when a person dies^) “The 

funeral comes" {Can yon come hack after death^) “A boy came 

back aftci he died. He did not die. He was in the funeral with 
his mother. The mother was m the casket. A little boy died. I 
saw the casket" {Where ts he now^) “He has much fun with 
God When you are had the devils put you on the fiic that harms 
you. I don’t like to go into the fire Do you? I am not going 

to die. I get old. They take the soul out of the body. (^) The 

soul is in the heart. The soul is with God God made me. God 

makes everything." {What do devils do^) “They don’t do any¬ 

thing, they kill. They kill God on the cross The devils have 
big green ears." {HoiV can one “They stick a sword right 

into you.” {PFhy do funerals go slow^) {Would yon like to be 
killed'^) “I would not like to kill anybody. I help the ladies, I 
had a real mother. She died. My father didn’t. When you go 
out in the rain you can die The baby got it. She died almost. 

Poor little thing We saved him We brought him to the hos¬ 

pital." He talks rapidly, spontaneously When tlie pictures are 
shown to him he gives the following answers* 

(I) A lady and a man. {What happens to her?) Tliey 
killed the lady {Why?) Because they did not like the l.ndy 
Some man can kill a lady A bad man kills a lady 
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(2) Three ladies One sleeping Another lady is up 
{IVJiy IS she in bed^) Tired 

(3) Two men. A man sticking something in. Anybody 
can do that They are killed They kill you He can be put 
in the electric chan {IV/ieie do they J>ut him n{ter<wards?) 

They put him into a big hole and cover him up If anybody 
stepped on it, he would fall down 

(4) A lady A man (IFhnt had of a man?) A white 
man {JFhai does he do?) He takes the lady away Kid¬ 
naps her, puts her into a cellar and kills her I would not 
kill I would be put into jail for it 

(5) He IS going to kill him (?) Because he is mad at 
him He kills him and he will kill him {Can he move?) 

Yes He don't like him Nobody likes a bad man who kills, 
{iVhat’s the matter tsiiih the skeleton?) He docs not know 
what he is doing He has no eyes, he can’t see (Is he nhvet) 

Yes Maybe he killed him in the night Sometimes I nm 
afraid that a bearded man will come and kill me 

In the (loll test he does not knock the doll down. Says also it 
IS not right to do th«it. Says that he would like to kiss the doll, 
and when allowed to, takes it childishly and kisses it 

George M., 6 yeais old, mental age 6, hyperkinetic child, rest¬ 
less, agitated, with a great need for bodily contact. Tries to touch 
other persons and to caress them. His biothcr lias an liyperkmesis 
of a more violent and active type. 

Says he does not like the kids who call him “Moonshine.'* He 
would like to kill them. He says that dead people go down m a 
big hole, then they put a lot of sand on them “They don't feel 
anything When we are good wc go to heaven Don’t feel noth¬ 
ing up there. The hole where they put people in is near to heaven 
—right next to it If you aic bad you go to hell and bum up. 
Nobody can lielp It hurts, but you don't know if you are burnt 
or not It IS better to go to heaven and to be good I would not 
like to die.” “To die you got to go without your eats.” “I don’t 
know why people die. Dogs die when they get run ovei, and boys 
don't die unless they get run over If they go to a hospital I 
think they come out living *’ Three days later the same questions 
are put to him. {TFhat happens when a peison dies’?) “They go 
into a big hole and they put a lot of sand on it. They are buried ” 
(Do they feelf) “No, they don't even know that sand is put on 
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them.” {Why do people dtef) "I don't know.” {Can I die?) 
"Yes you can. When girls and boys are men and ladies then 
they die and their niQthci<5 and their fathers die” {Why do they 
die^) "I don't know” {Cait a chtld die?) "No." {Oati a dog 
die?) "When it gets run ovei A cat can die. I have thiee cats 
at home They arc run over" {What is lulling?) "I’m not kill¬ 
ing nobody" {How can one kill?") "I don’t," {What is being 
sick?) "They go to a hospital ” {What happens there?) "I don’t 
know." {What about shooting?) "Soldicis shoot" {What hap¬ 
pens then?) "They get dead and fall down." {Why?) "Be¬ 
cause the gun shot them " {Would you like to kill me?) "No, be¬ 
cause you are nice. I don't kill nohodv 

The 8-year-old biothei of this patient, William, shows also an 
hyperkinetic picture He is aggressive, hates othei children, and 
had almost choked a girl to death before he came m 
"I went to choke the girl because she gave me names " {What 
happen!, ivhen you choke a penon°*) “She dies." I’") “They go to 
heaven, bad children go to hell. The devil comes eveiy night—he 
takes them on his back and puts them over fiic and bums them 
up. Then he comes back and takes other children who aic awake " 
{Who told you that?) "I know” {How do you knaiv?) "One 
night he came to my home, he knocked on the window, my grand¬ 
mother heard him and went to the window, opened the windowj 
then ray brother was praying not to take us away, he said 'all right, 
I do not take you away’.” {Why do you Ini other children?) 
{Are you stiong?) "Yes, I am stiong I don’t know any other 
way to show that I am strong.” On another day he says, "I was 
in heaven, my biother too. It does not look like anything else," 
{Will you die?) "I shall die at the end of the world." {Would 
you like to dxe?) "I would not, I want to live instead of going to 
hell or heaven." {Why is it hard to die?) "You might not go to 
heaven" {Did you ever see a dead person?) "I don’t know I 
saw an American soldier shot in ray block." Says he also saw a 
dead dog. "They bury them as soon as dogs and cats die. One 
of my cats was killed by a car who fell down on him. I ciied. I 
never wished somebody should die It is bad. I never wished any¬ 
body's death. (Is tt all ught lo kill?) "No." {Why not?) "I 
don’t know It is nasty to kill. It is not nice to kill." 
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Case Histories of Older Children 

The following are protocols of childicn from 8 to 12 years of age: 

Alfred M, chronological age years, Bind IQ 128. Be¬ 
havior problem, lestless at night, generally amiable and attractive 

"I once saw a dead gal in an undertaker’s pailor.” (PFhai does 
it mean when one dies^) “You never open your eyes again You 
go up to heaven. Wait till I get there and find it out. It is bad. 

I do not want to mention the word (hell). God wants them to 

die He just wishes them to die and they die The soul goes 

up and not the body” {Can one see the soul^) “No." {Does 

the sonl feel‘s) “No.” you aie in the giound you dieam 

that you are m heaven A sick spell comes over them Somebody 
kills them.” {Is it ugkt to kill^) “No” {Would you like to 
kill somebody'^) “You think so, therefore I said it” Says he was 
never afraid that he may die “They make me mad, mothers and 
nurses, so that I want to die because in heaven they do not make 
you mad.” {How would you like io die'?) “By sick spells. I 
want to get sick and die” {How long will you live?) "61 or 62 
years. That’s when most people die. The man across the street 
just died” {Would you not miss something if you would die?) 
“I would miss meanness, I don’t care.” But he adds, "I would 
look aiound the world and see eveiything before I die I do not 
want to miss it.” 

We deal here with the reactions of an intelligent and aggressive 
child who considers the answers of others as a particular meanness. 
One can easily sec the connection between his answers and the 
answers of less intelligent and youngei childien He thinks, on 
the one hand, that death is an immediate act of God, but at the 
same time is awaie of the fact that one may die by disease He 
geneiahzcs similar experiences by saying that most people die at 61 
or 62 His solution of the problem of life after deatli is unusual 
and shows his high intelligence. 

Joseph C, 8 years of age, average intelligence, comes from a very 
unstable j^amily, has been in many institutions, likes, according to 
his mother, to dress like a girl, a child who seeks much love and 
IS aggressive m a rather insidious way. He is afraid of open fights 
He always complains that the other children are aggressive towards 
him. 

“The doctor says if they hit me on the heart I drop dead.” 
{What happens when a person ts dead?) “It does hurt sometimes. 
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They fall on the ground and hurt youi head” lie is not quite 
sure whether it makes a difference whether one is hurt after death 
or not. “The person who dies gets huit. They hurt then head 
or then back. They get hurt before they die” {Is it painful^) 
“Yes, afterwards they get buried.” (^) “No, tlicy don't feel it. 
If he is good, they go to heaven.” {How^) “God takes them out 
of the box and brings him to heaven God makes him alive. If 
he has been bad he goes to hell, and the devil bums him up ” {Doe^ 
he feel it?) “No, in heaven they aie happy. If I was sure that I 
go to heaven I would like to die.” {O'hat is the difference between 
beuMj alive here and in heaven^) "They are both the same ” {Are 
iio« alive in hell too^) “You get burned. He takes you with a 
fork.” {Does the body remain in the gtave'^) “God opens the 
coffin and takes it.” {Did yon ever see a dead person^) “I saw a 
little baby, it -was a little giil, she had a nice face and nice clothes. 
I once saw a dead dog, it was frozen I also saw a dead cat.’^ 
{IVas It nice^) “It was a fresh cat which used to sciatcli ” {Did 
yon ever wish to be dead^) Shakes his head {Did yon ever wish 
to Ml somebody^) “I am sure no. {How can one kill?) “With 
a knife or with a gun.” {Why do people dte?) “They get killed 
by a man with a knife.” {How do others die?) “They get sick. 
I know a man who killed a storeman The next day he got sick." 
(PP'liy did he get sick?) “Because he killed God punishes him" 
{Haw did the Utile gul die?) “The little girl was sick. She got 
perhaps a disease ” 

A few days after this discussion he choked a rather passive boy 
Reprimanded he says, “He was hitting me before I did not hur* 
him.” {Whom do you like best in this wotld?) “God, he made 
us, he died for us.” 

Tins protocol shows a hypochrondiiac fear of being liurt by others 
Death for this subject means chiefly death by violence Death by 
disease is a punishment by God. His ideas about heaven and hell 
are conventional, as is also his morality This professed morality is 
purely verbal, and serves as a “blind” for the subject’s aggressive 
and sadistic tendencies which he suppre^es only when he has reason 
to expect punisliment and retaliation 

Marion F., 8 yeais old, mental age 8-8, IQ 104 Clilld biought in 
because of sex delinquency about winch she speaks calmly and 
openly. Has had two epileptic fits of long intervals. 
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{What happens to dead petsom^ “They burn them.” {Is it bad 
to die^) "No/' {How do they dte9) “By eating poison things.” 
{What do they feci befoie they die?) “I don’t know” {Do they 
feel somethmff after they ate dead^) "No/' (■^) “They put them 
in a graveyaid” {Do they come back?) “No” {Dul you ever 
heai about the soul?) “No.” {About life after death?) “No.” 
{Did you ever heat about heaven or hell^) “No” {What is 
hell?) ”A place wliere all dead people go 

Picttue 1, She is dead A man is looking with his hand 
on the hips 

3 He 19 getting killed {Is he huti^) “Yes” {h it 
light to kill?) “No. You won’t see them no more ” {Did 
you ever see a dead person?) "No” {IVonld you like to?) 

“Yes ” 

4 A shadow It’s her and her shadow 

5 A skeleton, face and hands. A man is scared {Why?) 

"The skeleton will kill you " {Can I become a skeleton?) 

“No ’’ 

6 Slic IS in bed He is coming down to her 

7 This lady is shooting her. 

8 These ladies are getting hanged up 

(Do you think you will ever die?) "No” {Will I die?) 
"No.” {Live forever?) “No.” In playing with tin soldieis and 
tin cats, she knocks down a soldier after a period of hesitation and 
says the car killed him 

While on the ivard, she told the nuise and some of the other 
childicn that bad people aie taken fiom the grave and sold at the 
market 

This IS an unimaginative child with little innei and outward 
activity But m the world which she knows the idea of violence 
plays an important part Death occurs by poisoning and dead 
bodies are sold on the market 

Ramirus C, 9 years old, mental age 10-1, IQ 109. Porto Rican 
child, amiable, cliivalrous; stole money from his parents in order to 
buy something for his friends and to distribute candy among other 
children. Very generous on the waid 

{Is It nice to die?) "No, I want my life ” {What happens afiei 
death?) “They take the things out of the body and stuff it with cot¬ 
ton They bury him.” {Does he feel?) “No” {What happens 
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after he h bin leel^) "They burn him. The man who takes things out 
of him keeps the stuff.” {pThat happens with ihe corpse in the 
grave'^) "They leave him there whcie he is buried” {.Can one 
come back after deaih'^) "No, because he is all stuffed with cotton 
and IS dried up,” {Does he feel any mote'^) "No” {Can he go to 
heaven^) "Yes, because God sends him up, He sends angels 
down when the person is buiied They take the whole dead per¬ 
son. After they take him the grave is empty” {What does a pet 
son do in heaven^) "He lemnins with God God takes care of 
him.” {hhedeadf) "Yes” (Does he feel?) "No” {How 
does ihe Lord take caie of him^) "He stays in a box.” {Whai 
happens with a dead person^) “He never gets back to life.” {Does 
a good person come back to life agam^) "Yes ” {Is there a heW^) 
"No." {Where is heaven^) "In the sky.” 

Picture 1. A girl dead. They killed her. {JFhyf) Be¬ 
cause she was bad. (It li all right to kill?) No (Ilono do 
persons die?) Because they kill them Sometimes they get 
sick They die (H^iH you dief) If I get sick (Z?o you 
think of Heathf) Yes, because I am bad Tiicn 1 go back to 
hell 

2. A lady is dead. Her sister. 

3 A man who killed a boy 

4. The girl Is dying in the fire Flames It's a head or 
person 

5. A skeleton (If^hat is a skeleionf) When you die he 
turns to be a skeleton 

6 God He makes the giils sleep. 

7 The mother killed her with a gun She got no right 
to kill her 

8 People choking. People hanging They got no right to 
hang them. 

Tins intelligent boy has dilRculties m uniting the unobscivablcs 
with his correct observations of the facts He is ready to believe in 
the death of otheis and he is readily inclined to believe in violent 
death He is caught in a network of supcificial moral connotations> 
due to punishments received from a seveie father. 

Charles C, 10 years old, mental age, 8-1, IQ 81. When he was 
9 years old he was run ovei by a car. When repoi tmg it he says 
he was afraid that he would die. 
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“One feels sorry before one dies" (^) “I had pam Some go 
to heaven, some don’t. They see God and have everything they 
want.” {Ma^be it vjQuId be better to die?) “Only for those who 
go to heaven ’’ (Do you think you ivtll go to heaven?) “I don’t 
know ” {What happens with the body when one goes io heaven?) 
“It IS still dead ” {Did yon ever see somebody die?) “No. When 
my brother died I was one year old I was three years when ray 
second brother died (?) I can’t remembci it’’ (?) "I saw four 

01 five years ago a dead cat 1 felt pretty bad" [Did you care to 
touch it?) "No” (Should one kill animals?) “No, it is break¬ 
ing the law" (Would you like io hunt?) “Yes" “I would not 
like war. Too many people get killed " Says he docs not want the 
death of anybody. “It frightens me that my mother has a silver tube 
in her neck," (Mothci wears a canule after trachiotomy) He is 
afraid that she will die of it The child hab been biought to the 
hospital because he ran away several times from home, and is very 
much afraid of a severe father "When I go in the cellar I am 
afraid a man may come down and kill me. I always go up to the 
top floor (to lude), nobody comes up there." 

This child accepts conventions about death and has incorporated 
them into his experience Experience has taught him to be afraid 
of death by accident, by murder, and by disease. 

Vincent O’D , 10 years old, average intelligence, IQ 92, brought 
into the hospital because he can’t get along with his mother 
Fainted when he was told that he had to stay in the iiospitnl. 

(Did you ever see a dead pet son?) “My uncle, I was about 
eight, he was in the coffin, it was not so nice” (What happens 
afteiwaids?) “They go six feet under, then they stay in the ground 
Then after 5 oi 6 years they are only bones." (Do they feel?) 
“How can they, they are dead" "I would not touch one” (?) 
"It IS not nice to kiss a person who is dead You might connect 
with the germs.” “There is a certain kind of powder on them, 
and something is liable to happen to you.” “They can fine you.” 
(Why?) "They may think that you want to attack a dead person, 
to go in and take the rope and try to lude him” (Why should one 
attack a dead peison?) “For instance, he knows the dead person’s 
grandmother or somebody, and he does not like them, so he says 
he will attack them and steal the dead person and hide it.” (What 
will happen?) “If a cop catches him with the smell of the dead 
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person, he will ask him questions, and will send him over tlie water 
for ten years'* (PFJio told you this story^) “I just made it up." 
{Aie you af}atd of dymy^) "No, I shall die a natural death. I 
am afraid of shooting and being shot. I shall be about 30, 35 or 
50, when I die I might die at th«it age." {Can you die earlier^) 
“When you are 11 or 12; you can die at any date." {JVhen do you 
think you will die^) "I can’t tell You go on a certain tune. You 
live aftei, if you are cieated aftciwaids and if you aie in the next 
world." {Is iheie a next woitd^) “Maybe there is one. There 
is another world made alieady” (Is it tight to kill?) “No it is 
not fair" {Is it evei right to kiU^) “If be does something which 
he IS not supposed to do.” {Did you evet wish that somebody should 
die^) "No. But if you hate somebody, what is tlie use to wish." 
{What ir an angel‘d) “It is a pure spirit. The Catholic Bible says 
so." 

Piclitre 1. Somebody shot this lady 

2 The family or something She died 

3, He 18 putting the sword info another man but lie is Htill 
alive In a sliow they do that 

4 A woman is typing She is dreaming of Q man who is 
Over her. 

5 This man owns the tent. lie ha^ been dying He 
seems to be a skeleton up from the giound. 

6. She ia sleeping The man looks old, you can sec his 
bones, 

7 A woman shooting a woman It is against the law to 
shoot 

This child, who is generally very rational in Ins attitudes, still has 
an exaggeiated fear of the dead (connected with Infection), and 
his idea of death is fantastically related to crime One sees such 
inroads of the iriational not infrequently in children who on many 
other points have a realistic, conventional, and lational attitude to¬ 
wards death. 

Cases with Mental Deficiency 

Among our material the protocols of sevcial of the special groups 
of children included deseive particular attention. One of these is the 
group of mental defectives which reveals, m especially striking 
fashion, the uncritical acceptance by children of conventions and 
lack of distinction between observables and non-observables. 
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Frederick D,, 10 years old, IQ 68, was brought up in a convent, 
behavioi problem 

“When a boy dies he goes to heaven The soul goes up.” {PVhat 
do people feel when they die?) “They feel lonesome, they want to 
sec theii people again” {Why do people die^) “They eat things 
they are not supposed to eat They pull things up from the ground 
and cat them ” (Do you know othei causes of deatk^) “Killing 
persons, murdeiing people. You shoot him—^hc dies. Murderers 
do that, they want the money.” {Dul you evet kiW) “No” 
{Did yon ever see a corpse'^) "No All the bones are separated " 
{Would yon like to see tt^) “No.” (^) “I saw a dead cat, I 

felt sad” (**) “The poor cat wants to live like us.” {Would 
you like to die^) “No.” (Does it hurt^) “Yes When you 
stab a person it hurts the person ” (Must all people die?) “No 
Some people don’t die” (Do they live foievei'^) “They might 
die, some of them live ” (Do you think that you will die?) “Yes, 

I shall die, I don’t know why” 

Picture 1 A girl. She 19 dead, I think {How did she 
die?) She killed herself 

2 {f) Slie wants (o go to heaven 

3 He got shot by the other man Maybe he did something 
wrong He feels sad He stabbed him through the heart, 

will happen to hunf) He will die 

4 A shadow of a man A wall shadow. She is playing 

(^) Something He kills her He is a bad man 

S. A skeleton from the dead people (Does it feet?) No. 

{Does he qq to hciwen or hellf) To hell; he kills people. 

He IS magic {Can he movef) lie is coming up from the 
grave, lie wants to kill that man 

6 A mystery man He kills people 

7 She IS shooting She is a bad lady {The other onef) 

She IS a good lady She did not do nothing to that lady 

{What wilt happen to herf) She will die She is a good lady 
She goes to heaven, the other don’t {What will she do in 
heaven?') She will be happy {Would you like to die?) No 

8 People who get hanged They did something wrong 

In this case the strength of an unciitically accepted convention is 
particularly strong Also his moral connotations are very out¬ 
spoken. But violent death and death by poisoning are considered 
by this subject as rather natural events He is a child of little 
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Impulses, and considerable slowing down of the mental processes so 
that the IQ rating obtained with the usual methods does not give 
a correct impression of his deficiency. Many of the "piinciples” 
met with in younger children are particulaily outspoken in this 
case. 

Gamalian B., negro, 12 years old, IQ 50, extieme icstlessncss 
whicli turned often into aggrcssivity 

{What happens with a person who dtes^) "He goes to filth, to 
undertakci {^IVouUl you fiite to die^) “Not me." {How does 
one die^) "I don’t want to die ” One can’t get any othci answers 
from him. 

Picture 1 Dying She dica with nothing She d’lca and 
goes to the undertaker to filth 

2 A lady, she la dying 

3 Sticking in hi» stomach he dies he goes to the under¬ 
taker. 

4. A smoky man She types He points to the lady 
5 A man I know. Kill you A smoky man. He laugh¬ 
ing. That man kills the smoky man. The smoky man kills 
people 

A 15-ycar*old mental defective said that people die when they 
don’t call tlic doctoi "They get double pneumonia.” Othetwise 
she has very conventional ideas. 

A 10-year-old borderline defective girl says, "After they die 
they go to a giave. Tlic w^orms eating him The heait goes to 
Jesus, and Jesus is spiritism He can go eveiywhere.” {What is 
spiritism^) "You can't see him.” {Why do people die}) "May¬ 
be they get bronchitis, all kinds of disease Somebody was shopping 
for his wife, he fell down dead. Maybe heart disease.” 

Alfred A., 10 years old, mental age 7, IQ 64. 

Picture 1 A lady dead A man is right near her {What 
mil happen to the lady?) They’ll put her in a coffin 
{Thenf) They'll kneel down near the grave 

2. Lady is down in a bed She’s dead The other girls ore 
all praying And the husband is like this (imitating the man’s 
posture in the picture) 

3 Mnn la sticking o knife through other man who's going 
like this (imitating expression on man's face in picture). 

{Jf^hat mil happen to the tnanf) Dies. 
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4 Lady typewriting with eyes dosed White man floating 
in nir And the lady died. 

5 A skeleton on a ground Man looking at him with eyes 
wide open. {JVbat naill the skeleton daf) Kill him [Get 
up?) No, maybe the man died of scare {Can the skeleton 
feel?) No (//o«iw does a skeleton get that •way?) Bone 
[Cnn you hear a skeletonf) Suie {Howl) No flesh on you 
{When?) In the coffin a long time 

6 Lady sleeping, a ghost there She died {Hoiu?) By 
the ghost [Ho'w daes a ghost kill her?) By the hands 
{Where does the ghost come from?) Prom the dead 

7 Lady shooting gun at other lady Other lady died, 

(?) They bury her (?) She'll come out a skeleton 

8 . These people are hanging other people up, and they 
die They will bury them. Then they turn to a skeleton 
{Do people go to heaven?) Men {Ladies?) Yes When 
you die God takes youi soul {Can a soul feel?) No {What 
ts a soul like^) Like it was nothing {Hotiv docs God get the 
soul?) The angels get the soul {What does the soul do ut 
heaven?) Melts away (?) It goes to God {What does 
God do ivtlfi it?) Keeps it. Bad people go to hell where the 
devils arc (?) God makes them go down {What happens 
there?) The devil comes and burns them up {Do they feel 
It?) No 

The outstanding feature m this case is the strong tendency to cling 
to convention and tiadition There is no urge to integrate the 
contradictions between expciience and convention The children 
have a realistic appreciation of death which is generally conceived 
as occur! ing through violence, although they know of death through 
disease and old age. Their mental deficiency shows itself in their 
answers, but the foimal characteristics of their replies are similar 
to those we found in the answers of normal young childien On 
the other hand, in the case of many of the mental defectives, one 
gets the impression that their obtuseness towaids contiadictions 
generally, and, in particular, the contiadiction between the ob¬ 
servables and unobservables, is greatei than that met with in normal 
younger childien of the same mental age. In this connection it 
miglit be pointed out that whereas the mental defective conforms 
readily to tradition and convention, he nevertheless continues to 
manifest a primitive cruelty. 
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Hyperkinetic Children 

Mere clinical cxpciience sho^vs a marked difference not only m 
the behavioi but also in the conversation of children of maiked motor 
impulses as compared with that of children of diminished or even 
normal motility. The hs'pciactivity of the former expresses itself 
not only in tlie form of a general hypcrkincsis but also in an in¬ 
creased mental activity, especially as it concerns tlic child’s plmntasy 
life The two arc not wholly unrelated, the increase of the child’s 
motor activity leads it into a closer contact with objects, and this in 
turn becomes a stimulus for further phantasies. 

The increased motility of the hypciactivc child may he of two 
kinds: The first connected with the moic piimitivc diivcs leads to 
a ruthless handling of objects often accompanied by their destruction, 
In the second the drives arc less powerful and may be directed to a 
more or less useful activity. For convenience, we use tiic term 
hyperkinesis for instances in which the child’s activity is dominated 
by the more primitive drive, and the term hypei activity foi cases in 
'which the increased activity has been turned to more pin poseful 
activity. The best examples of pure hypcrkincsis are furnished by 
post-encephalitic children. The following are some piotocols from 
botli types. 

Lawrence MeV , 8 years old, IQ 101, post-cnceplmlitic cliild 
with hypcrkincsis. Tells phantastw; stones* 

“My uncle was lun over. He was crossing the street and was 
hit by a car. There was blood coming out of the mouth. He was 
half dying About 15 doctors came and saved him.” (^) “He 
would have died." (^) “They put hinn into a grave and in a 
coffin.’’ Heie follows a complete and detailed description of what 
happens when somebody is buried. Says dying does not huit, his 
father told him so “Don’t think I don’t know anything about 
dying. They are dead, they never get out. When they go to heaven 
their soul becomes alive. No, I would not like to die’’ Likes to 
shoot, but says, “I would not like to shoot people “ Shoots the 
doll in the play expeiiment, Rcpoits the following dieam “I 
dreamed that George Washington killed Doctor W . . with a 

big sword, bigger than this Doctoi W. did something to him. 
Doctor W. punched him in the jaw." “If I dreamed it, he must 
have killed him ’’ 
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But e-very other type of hypcrkmesis shows the same type of psy¬ 
chological reaction Robert R, 9 years old, mental age 8-6, IQ 
96. When playing with the doll he says; 

“She IS dying. I shot her down now myself” {TFliat happens 
u>he7i a person dies'^) “I don’t know The funeral comes and 
they go up to heaven ” {Is it bad to die^) “Yes.” {Does a dead 
person feel?) “No.” {See and hear^) “No” {Do yon think 
you will die^) “I’ll die sooner or later,” {Afiaid of it^) “Yes ” 
{Why'^) "I don’t know that” {Why do people die'? What 
makes them die?) “They are bad He does not want them to live 
any longer” {What makes them dte^) “Somebody kills them" 
{But if nobody kills them?) "It may happen during the sleep in 
the night time ” {Is tt right to hill somebody'?) “God does not 
want you to kill anybody. That is His command’’ {What hap¬ 
pens after death?) “They bury him with shovels Then they take 
liim out, then put him in, and then cover him up again They 
put flowers on, and the funeral goes away.” {And then?) “The 
people go away They put flowers on, and then the funeral goes 
away” {The body?) “Stays in the grave forever” {Does it 
change?) “No.” {Heemenf) “Everybody who has been good." 
{?) “The angels come to take the soul” {What happens to the 
body?) “They make another little baby out of it.” {Bad people?) 
“They go down into the ground The devil gets the body.” {What 
does he do ivith it?) “He burns it ” {Does the body feel?) “No,” 
{And did you ever see a dead cat?) “Yes.” "I don’t like it. It 
smells.” (?) “In 1932 I saw a coffin witli flowers in it A little 
boy about 8 years old was m it He died on his birthday” {Why 
did he die?) “I don’t know” {Did you ever kill a cat?) “No 
It IS cruel God made the cats.” {Did you ever wish that somebody 
would die?) “No” 

Responses to pictures are as follows 

1 A man, a woman dead on the floor {Hoio did she dief) 

From a sword He looks that way 

2 A man is sick The other man Is crying, don't want 
to look at him The ladies are scared, 

3 Stabbing another man m the stomach. He will die The 
other man will go to jail 

4 She 19 typewntiDg That is the wind. She is dying 

5 lie sees a skeleton He has no ^kin, only bones Pie is 
in the desert {Can a skeleton vtalkf) Yea, it kills you 
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6 That is the bad man who tries to kill that woman, She 
IS good He IS bad ” 

7. Tins IS a man in woman's clothes. He shoots the lady. 
{Jf'/iyf) She IS good, and he is bad. 

8 . They hang people because they arc bad {What does 
one feel before dyinff?) One feels cold 

This case is .in hypeikinesis not of encephalitic oiigin But his 
ciuel interpretation of death and his ciuel play aic of the same 
type as in post-encephalitic childicn. Scymoui A., to wliom we have 
already lefericd, belongs also in this group of genuine hyperkmesis. 
Also George and William M. belong m this group, as does still 
another cas>e of a boy of 13 with defective intelligence (IQ 60). 

Hyperkmesis is connected with sadistic attitudes which manifest 
themselves in a specific attitude towards death, incspcctive of whether 
the hyperkincsis is due to encephalitis, other oiganic bram diseases 
or constitutional makeup.® 

There is no definite hoiderlinc between hyperkinetic and liypcr- 
active children. Hypctkincsis and hyperactivity lend very often to 
actions obnoxious to the adults Their negative icaciion and the 
accompanied punishment of the child only serve to increase the 
child's sadistic leanings. The following case is an instance of tliis 
kind 

Frances W, chronological age 8-6, mental age 6-8, IQ 78. She 
is a lively child who was brought to the hospital because liei father 
attacked her sexually. The inteivicw was started by showing her our 
pictuies. 

1 A lady 1 don’t know TUat la what you showed me 
before. 

2i Children nnd the devil .and a man It is n lady She 
went in bed, She must be sick She is «iick 

3 Two men and (he devil He strikes this man m the 
stomach He dies (f) He gets burned, and then no more 
man {Can he conte back?) He goes down to the devil The 
devil cooks him and eats him." {Does the dead feel Uf) 

"No It is good for him because he is dead” {Whai happens 
when he is a good man?) He goes up to heaven Me gets 


®In one post-encephalitic child In whom moodiness nnd negativism were 
picdominent, the characteristic attitudes towards death of hyperkinetic 
children were not present. 
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buried, and he belongs to God God Messes Ins body with holy 
water {Can he movef) He can’t because he is dead 

4. A lady, a man {fP'hat Hoes the insiri dof) How do 
I know? He wants to kill this lady He can't keep his lady 
He is not her husband Maybe he wants to kill her He 
wants to keep that Indy 

5 What is thib, a ghost or what? He scratches you wilh 
hi3 fingeis when you are bleeding. He takes you in hia house 
and puts you in a big pot and puts water in, and cooks you, 
and then he puts you m a big dish and cuts you with a big 
knife and fork He has long finger nails He bites you with 
his teeth He has funny fingers (.Would you like to be a' 
cop?) I would like to be a cop or an Indian and kill evciy- 
body An Indian kills everybody When he kills them, he 
cooks them and cats them” 

6 A lady and a man. The lady is sleeping He comes by 
her bed He wants to kill her 

7 A gill shoots her It is not nice 

8 They got strangled by the neck. {Do you like itf) 

No They are all robbers 

Plays destructively with tin soldiers and tin cars. “They aie run 
over, the car takes them away” Commands them duimg her plav 
‘TII drive you away, and put you in the gutter.” “All these guys got 
run over ” 

Child is active, lively, runs around much. Is shy and mischievous. 
Manifests aggressivity which comes out in her motoi activities, but 
her motor drives arc not m the foreground It is also more than 
probable that her particular life expencnces aie responsible in part 
for her aggressivity She is at odds and fights with an older sistei who 
is slow and unnaturally dull. (The father is also of an aggressive 
type). The child’s ideas about death and her phantasy life are filled 
with aggressive tendencies, cluefly of an oral type 

This case is intermediate to tfiose in which aggiessivity and sadism 
ate defituteLy bound up with hvpctkinests In hyperkinesis we deal 
piimarily with an increase in the amount of impulses in the hyper¬ 
active child, the motility is in a close iclation to emotion and the in¬ 
creased motoi activity is allied with the patient’s general attitudes and 
interest But in addition to these two types there is the aggressive 
child whose aggressivity is due to some specific mental and emotional 
problem. The following cases arc illustrative of this type 
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Thomas C, 10 years old, mental age 11-2, IQ 106, comes from 
A bad home environment where a drunken father threatens the 
tamily. Death means for him mostly a violent dcatli 
'‘Everybody dies if they take poison. Tiiat makes you die. I 
saw a man on the street, who was drowned-’* {PP^oiild you like to 
die^) "No, I’ll wait until it is time foi me to die." (Hoto does 
one die?) "Some die from being in jail and being kicked by the 
cop; or on the electric chair; some get shot, hang; some get killed 
when they are fighting. Some get diowned and die. They can't 
swim. They can die also when they know how to swim They 
can die in airplanes People take poison, and tluow themselves out of 
the window." {Why should they ktll tlurnselves?) "They have 
wives. When they are drunk they do not know wh.it they aic doing 
They get drunk and kill themselves with a knife.” {Horv else can 
they die^) "Struck by lightning." (Can one live foievei?) "When 
it IS time for them they get buincd oi they fall off a building" On 
another occasion lie says "They die when they need to die, God 
wants them to die He takes them, strikes them witli lightning, or 
makes tliem kill themselves." {What did your mothei die from^) 
"She was too fat.” (^) "One may get a poisoned needle" On 
another occasion, aftci having cnumeiatcd seven ways of violent 
death, he was asked if he knew of any other way and he answered* 
"Sometimes they get sick; they eat the wiong stuff; when it vs your 
time to die, God docs magic stuff, he moves his hand and you die 
They all have to die.” (Why^) "God needs them sometimes when 
he needs angels." 

The aggressivity of this patient comes out only in liis phantasies 
and his attitudes towards them. Otherwise he is very wise and 
moial, on the ward he is friendly and sociable; he is not at all 
destructive m his play. His attitude towards deatli and his theo- 
rctical ideas about it contain the only open expression of his hatred 
of his father The attitude towards death is the common pathway 
towards which all aggressive tendencies converge. It does not 
make much difference whether sadism is derived from organic layeis, 
from a general liyperactivity, or from a particular libidinous con¬ 
stellation. 

A 12-year-old boy of aveiage intelligence who had put poison 
into the coffee of his foster mother professes openly murderous phan¬ 
tasies Says, "Sometimes I feel like shooting my fathci when he 
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lilts me, but I would not like him to die from it. Sometimes I clieam 
that I shot somebody and tliat I am a policeman I hke minder 
stories m the movies ” He was afraid that lie would die when he 
had pneumonia He does not like to see others dead Otherwise 
he has a rather conventional attitude towards death After the 
atempt to poison his foster mothei he said that he had not wanted 
to kill her, but had only been inteiested in how she would react to 
the poison. It seems as if the act of destruction is more important 
to him than the resulting death 

Oui motor equipment as well as our experiences determine our 
attitudes towards death and allied subjects, and our judgments 
about them, To inflict death upon another person is to dismember 
him, also to show our power over him But it may also be for the 
purpose of inflicting pain on him and, eventually, foi removing him 
from our midst To the child, its own death, so far as it can be¬ 
lieve in it, IS merely a deprivation, an infliction of pam, a destruction 
of Its body by an external force, at the hands of an enemy. 

Accidents and Suicidal Ideas in Children 

Three of our children, ages 10, 11 and 14 years, were in serious 
accidents In all three cases the children said tliat at the time 
of the accident they thought they would die They were run over 
by cars and they looked upon the vehicle as a symbol of unlimited 
power of destruction In the case of an adult witli masochistic 
tendencies, psychoanalysis revealed early memories in which running 
after a car was motivated by the wish to come into such a masochistic 
situation. Masochistic tendencies may theiefore lead a person into 
accidents This was not clearly apparent in two of the cases, and in 
the third case in winch the accident seemed to be psychologically 
unmotivated, the case histoiy of the child definitely revealed that he 
was terribly afraid of his father and in constant fear of being attacked 
in a cellar In tlie first two cases there was a marked hyper¬ 
activity with bravado feelings of the type which leads youngsters 
into dangerous situations. They were evidently under-rating the 
dangeis of the external woild. One of the boys was an unusually 
spoiled child, the only boy in a family of three adult women, the 
other cliild was narcissistic a gg iessive boy though without any self- 
destructive tendencies. Both had met with a number of accidents 
We have also found in oui material 4 cases with the outspoken 
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wish to die. In a 15-year-old and a 10-yeai-old boy the suicidal 
ideas were merely an attempt to escape disagiecable situations Death 
appeared to be the lesser deprivation Sucli interpretation of death 
by the child is not difficult for him because the concept of death does 
not have much meaning for him. In one case, reported clscwheic 
by Bromberg and Schildei (1), the outspoken suicidal tendency 
was the expiession of a stiong dcsti active tendency, partly of an 
oral type. In the case of the 6'yeai-old, Edward C., both parents 
had died within a short interval, the mother dining aa antiluctic 
treatment. The boy himself had undergone antiluetic treatment 
which depressed him very much His suicidal ideas were a protest 
against his disagreeable experiences. He was .afraid of being injured 
physically and mentally. At times when lus feelings of deprivation 
became intolerable he would threaten to kill lumsclf. Thus, on one 
occasion he said, I am a court case I will kill myself.” 

General Conclusions 

Children’s connotations of death consist pnmanly of the idea of 
deprivation The dead can’t move. This connotation is compara¬ 
tively empty since tlicrc is a scarcity of experience which could give 
it a full content. Tlic child’s expeiicnce of death concerns death 
of animals and of othei persons, and the disagreeable sensations they 
get by the sight, touch, and smell of a corpse. The attitude of the 
adults adds to tills connotation the vague atmosphere of disaster. 
It is leady to believe that this deprivation as any other Is icversiblc.'* 
Its own death does not he in the field of piobability The child does 
not think about it It docs not expect complete deprivation, and 
to it the mere fact of existence contradicts such a possibility. The 
idea of death does not entei into the child’s fundamental conception 
of life, does not form part of its concept of human existence It 
does not appear that the appicciation of time is in any way linked 
to the notion of death The child lives in a comparatively fore¬ 
shortened woild of time. The present is what is outstanding for 
it Its life goes neither far into the past nor far into the future. 

Childien are ready to believe m the death of othcis, which they 
conceive primanly as occurring thiough some form of violence, pai- 
ticularly the act of dismembering. To the child, dismemberment 
IS the most obvious means of deprivation, and since it knows depiiva- 


*Cf Piaget 
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tion primarily as a consequence of the ill will and hostility of others 
It does not hesitate, when it wishes to punish others, to entertain 
violent ideas of death towards them Furtheimore, it is to be noted 
that the child lives in a world full of fear and threats. It sees 
violence everywhere and is ready to emulate this violence itself. 
Accordingly, its ideas and attitudes about death are inevitably con¬ 
nected with Its sadistic tendencies 

The sadistic attitudes of children are closely related to the pnetu- 
tiveness of their motor impulses and degree of hyperactivity. Or¬ 
ganic factors increase the original Impulses (Antneb) and cor¬ 
respondingly the sadistic character of its conception of death. 
Constitutional factors likewise determine the amount of the child’s 
activity and this activity again influences its attitude towards death. 
Again the experiences of life may m and of themselves stimulate the 
child’s native sadistic attitudes and give them a direction and form 
similar to those associated with piimary hyperkinesis. Accordingly, 
in clinical practice it is sometimes difficult to differentiate between 
a sadism deiived fiom cnvnonmental (psychological) factors and 
tiiose which reach deep down into organic layers. 

Death does not appear as the natural end of life. It is the 
result of the hostility of othcis it is a punishment meted out for 
wrongdoing; by extension, the punishing agent may be God Death 
by disease and ol’d age have no icality for the cliild It therefore does 
not fear to die, but does have a fear of being murdered 
The body image of the "ego” and the "thou” are intertwined. 
Aggiessivity against others is accordingly easily converted by the 
child into an aggressivity towards its own person. The child checks its 
aggressivity primarily because it fears punishment for it. It accepts 
the morality of the stronger. Tendency to self-punishment and 
self-destruction aie in close relation to the ciention of the super-ego. 
The super-ego, the moral consciousness of the child, is built up 
through imitation of the parents (identification) The tendencies 
towards self-dcstiuction have little importance in the younger child. 
Suicidal ideas aie, for the child, an escape from deprivation, in 
which death appears as the less difficult solution 

This investigation being a study of children’s attitudes towards 
death, the aggiessive side of their behavior has come to the fore¬ 
ground as a matter of course. But, of course, there me also other 
sides. There are other things which the child manifests besides ag- 
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gicssivity It has, foi example, a veiy genuine iiitcicst m the well- 
being, in the intcgiity and completeness of tiic body of its fellow 
human beings, etc Tlicic aie friendly paicnts who .\ie constantly 
giving It sometlnng, especMlly food, and the child eaily becomes 
awaie of sucli things as kindness and mutual aid But because of tlic 
veiy iiatuic of tlic subject these aspects of the clnld’s bch.ivioi had 
little occasion to come to the foie. 

The teachings of adults concerning life after death aie mostly 
accepted by the child though generally made concrete The connota¬ 
tions and judgments deiivcd fiom the adult aic taken by the child fis 
pait of its immediate reality It is not bothciccl by contiaclictions. 
It does not feel the need of making a unitary whole out of the 
different parts of its expciicncc. Generally stated, the child is an 
outspoken realist God’s influence m actions arc taken to be similar 
to those of a stage magician Ghosts aic usually accepted as having 
factual existence, though classed among the things of life that aic 
dangerous, just as all unusual phenomena aic thought to be dan¬ 
gerous In general, tlic child finds ii haid to incorpoiatc con¬ 
ventional, metaphysical, and icligious conceptions into the bulk of its 
cxpeiience, and it only succeeds in doing so when it decides to ac¬ 
cept these conventions without an<ilysis, howcvei contiaclictory to 
expciicnce they may be 


Reference 

1 Brombprc, W., & ScitiLDCR, P Dealh and dying. Psychoaval Re<v., 
1933, 20, 132-185 

Bellevue Psycfiiatnc Ilospiial 
New York City 

LES ATTITUDES DES ENFANTS A L’EGARD DE LA MORT 

(Resume) 

C'cst une Hude de I’aihliidc dcs enfants ii I'egard dc la morl: basce sur 
une analyse des rapports dc 76 enfants Les sujets ont etc des maladcs dans 
la Salic des Enfants de Bellevue Psycliiatric Ilospital, ages dc 5 i 15 ans, 
et ont compiis, outre les problemes normanx et ceux dii compoitcincnt, nombre 
d’enfants hypcrkin^siques et faibles d‘cspnt. On s’est seivi de In methode 
des questions et dcs discussions, plus uii test dc tableaux et line technique 
spiciale dc jeii On a formiili les r6aultnts en Icrincs de certains "principes” 
illustres par des cxcmples. Les r^siiltats principaux, entre antics, ont 
inclu les sinvants les notions de la moit poascd^cs pai les enf.ints se com- 
posent prjncipalcmcnt dc Fidde dc la dcpiisrntion La inort nc paiait pas 
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corrirnc 1 q fin ii£ititrcll6 dc In vie. mi f'nni'na > > 

acte de violence, siirtont cclui de la perte LI membre^^TT 
leiirs attitudes t I’egnrd de la moit ont ime relation iniim f 

ances aad.stes q„. a |e„t tour ont ,me relation etroite aveew'V'nrS 
dc3 impulsions dcs enfants et leur degri de hvnrr Irf ? “ 

trouve qii’il est tics difllcile dc dasser lea conceptmns^mu'clll ? f' 
de la molt dnns la totality de son cxpeiience ct^r^ussit 1 le hir/*^ 
en acccptaut in toto les opinions des ndultcs a n Ic c ti ue V^l 
eat r.a„« et ,1 rend eonciitea lee op’.t“Set 

SCHILDPR ET WCCIISlCll 


DIE ANSICHTEN DER KINDER OBER DEN TOD 
(Refcrat) 

Erne Untcrsucluing der Ansiclit dcr Kinder uber den Tod wurde bci den 
Protokollen von 76 Kindcrn unternommen Die Vpn waren Paticnten m 
der Kinderabteilung des Udlcvuc Psychiatiic Hospital. Sic Lrll ,m 
Altei von 5 bis 7u IS Jahien, und stcllten ausacr noimalcn und Verhaltungs- 
prob emen auch einc Anzahl von hypcrkinctischcn und gcistesmindeiwertic^cn 
Kimlern dar Die Methode dei Untersuchnng erfolgto dutch die Rrae^en- 
Diskussion-Mcrhode, wdche dinch emen Blldeitest und cine besondere 
Spielmetliodc eiganzt wuide Die Eigebnisse ivuidcn als gewissc "Prln- 
2 ipien formiilieit, die diirch klmisches Material illustuert wurden Die 
Hauptbefunde u a sind folgende Die Begriffe des lodes bei Kindem 
bcatehen liauptsaclilich aus der Idee dci Entziehiing Der Tod crschcint 
nicht als das natiirliche Endc lies Lebens, sondcin wird nls cm Ereicnis 
betrachtet, das duich erne Gewaltsamkeil entsteht, besondere duich die der 
Verstiimmelung Die Bcgnffc und Ansichten uber den Tod sind mit 
sadiatischcn Ncignngen eng vcibundcn, die sich ilireiseits auf die Uispriing- 
bchkci^t der Tnebe der Kinder und deren Giad von Uebertntigkeit bezieht 
Dag Kind findet es schwer, die konvcntioncllcn und religiosen Aullassungcn 
des Todcs m das Mass seiner Erfahrung zu vereinigen, und es gelmgt ihm 
nur dann, weiin es in toto und unkritisch die Ansichten der Envachsenen 
annimmt Das Kind la aber Realist, und ca macht die konventionelieii 
Ansichten Iconkret, die es lernt 
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A STUDY OF REVERSALS IN YOUNG CHILDREN* ^ 

From the Deptifliiieni of Child Guidance, Bedford Hills, Ncu> York 


Helen P. Davidson 


During iccent ycais much attention has been given to the study 
of children with serious reading disabilities. Orton (30-37) has 
arorised particulai inteicst in the reversal type of erior so frequently 
made by so-called non-rcadeis and has advanced his ingenious ncuio- 
logical theoiy of lack of cortical dominance to cxpLim it. This has 
stimulated interest not only in this pai titular problem but also in 
mirror reading and writing, handedness, and eyedness. Dearborn 
(5-8, 26), SeUer (40), and otheis have also been studying 
this problem of leading disability They appeal to have accepted 
Orton’s theory as an explanation of levcrsaU but liavc advanced 
other theories to explain other types of reading cirois Roth Orton 
and Dearborn have diawn their conclusions largely from childicn 
with serious reading difficulty Although Monioe (28) used a 
control group it was considerably supciloi in intelligence to the ex¬ 
perimental group. It is vciy essential to know how iinsoiectcd 
young childien leain to read before drawing conclusions about non- 
readers. Gates and his assistants (16-21, 27) Imvc done excellent 
work in this field of beginning reading but much still remains to be 
done. 

Dunng 1926 and 1927 the writer was engaged in an experiment 
with preschool childien (4) which involved tiying to tcdcli them to 
read. Analysis of the errors in reading made by tliem levealed that 
thdy read words backwards with gieat frequency This led to the 
question as to whether or not words, to young children, were not 
independent of their absolute spatial position just as Stern (41, 42), 
KofJka (25), and otheis found that young childien recognized forms 
without reference to their orientation in space. 

■Accepted for publication by Carl Murchison of the Eclitoiinl Hoard and 
leceived in tlic Editorinl Office, March 8, 1934 

summary of this study was given at the annual meeting of the 
Associntion of ConaiiUing Psychologists held at the University of Pennsyl¬ 
vania, Philadelphia, May, 1933 
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That reading is an artificial situation and the left-to-iight eye 
movements necessary to lead English have to be acqutied are self- 
evident. Orton (37) has draivn attention to the fact that the 
ancients were not consistent in the direction of writing they em¬ 
ployed, sometimes going fiom left to right and sometimes from right 
to left Even at the present time not all races read from left to 
right Buswell’s (2) photographs of the eye-movements of first- 
grade diildren throw inteiestmg light on this problem of how chil¬ 
dren looic at reading mateiial 

The following study was undertaken to test the water’s own 
tentative theoiy based on the results of the experiment mentioned 
above 

All kindcigarten and first-grade pupils attending the four schools 
with which the wiiter was associated were tested. In this way a 
desnabic unselected gioup was obtained. Practically all of these 
pupils had been given Stanford-Binet tests during the year by the 
wiiter as part of the regular routine of the schools. Stanford-Binct 
IQ’s were available for 50 kmdeigarten and 120 first-grade pupils 
Table 1 gives the average intelligence ratings for these pupils It 

TABLE t 

Average CA, MA, and IQ of Kindergarten and First-Grade Pupils 


5 years mos S years 9 2 mos 

6 years 8*1- mos 6 years 7.7 mos> 

6 years 5 0 mos 6 years 4 5 mos. 



IS at once seen that the distiibution of intelligence for these pupils 
IS a very normal one Although m the results to be presented the 
number of subjects vanes slightly from group to group owing to 
spoiled papers, the average intelligence of any group never changes 
by as much as one point m IQ. 

Two tests were used. In the fiist, or Form Perception Test, 
geometric forms similar to the Massed Foims devised by the writer 
(4) in Iier earlier study were employed. A geometiic form was 
drawn at the Left side of a sheet of paper This will be called the 
“key” form. After it five other forms weie drawn One was 
identical to the key and one was the key form drawn in reverse 
The children were told to look at the key form, then to look along 
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the same line until they found another exactly the same and to 
draw a line aiound iL when they found it TTlicie were tliiee prac¬ 
tice and ten test forms. The second, or Woid Peiccption Test, 
was constructed in a similai mannei Tlic woids wcie punted in 
laige, black type. The revciscd word had tlie letters piintcd in 
reverse oidei and so was not the exact mirioicd opposite of the 
key word. The other words in each line wcie woids known to be 
easily confused with the key word Thcic wcic two piacticc and 
fifteen test words. There were no liino limits foi eitliei test, all 
children being given sufficient time to finish the whole exercise, 
The above tests present scveial destiable featuics In the first 
place, ability to read was not necessary in oidci to do tlvcm success¬ 
fully. Seveial papers weie spoiled, liowcver, tlnougli the inability 
of some children to follow directions. It should be noted that the 
kmdcigarten children had had no instruction in reading, but the 
first-grade children had had lcs>sons m reading fiom the middle of 
September, the cxpciiment being earned out in the beginning of the 
following January, To wh.it extent this training has affected the 
results of the word test cannot be determined, but it makes the re¬ 
sults all the more mtcrcsting Anothci impoitant fentuic is that 
it is very unlikely tlut any of the childicn had had any previous 
experience with the type of geometric foims used in the form test 
This makes this test an interesting check on the woid test 

Since the number of pupils, paiticularly kindeigarten pupils, was 
not very large, all usable scores weic retained It was very raie, 
however, for any child to spoil both tests. It is believed that the 
numbers arc large enough to indicate definite ticnds. 

Table 2 reveals the almost universality with which the kinder¬ 
garten children selected reversals. The number of first-grade pupils 
who made the same type of error, although distinctly less than that 
of the kindergarten pupils, is nevertheless stiikingly large. The 
fact that there is a much bigger difference between first-grade and 
kindergarten pupils in the word test may be partly due to the fact 
that the first-grade childien had had instruction in reading, so many 
of the words weie already known to them, and also to the fact that 
the writer had frequently urged the teachers to emphasize the cor¬ 
rect Icft-to-right eve-movements when presenting new words. In 
view of this the fact that 33% of the fiist-giadc childicn selected 
reveised words is impicssivelv large. It is interesting to note that 
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of the 153 pupils for whom scores on both tests are available 35% 
made both form and woid reveisal errors while only 22% made no 
reversal errors at all It would seem fiom this table, therefore, 
that It IS a common thing for unsciceted young children to make 
reversal errors and that the number of children who make this type 
of ciior decreases with increasing age. 

Table 3 shows that 70% of the total number of errors made in 
tlie form test and 43% in the woid test were reversal errors This 
IS strikingly large. The first-grade pupils made more reversal eirors 
in the form test than did the kindergarten children, while the op¬ 
posite IS true on the word test It is interesting to keep in mind 
that there was only one reversal in each line of the test while there 
were three other incouect forms, so that chance selection was not 
in favor of the reversal type of error 


TABLE 4 

Percentage of Pupils Making Reversal and Other Errors 
or CA Croups 






Form 

errors 


Word ( 

errors 





Revel- 

Other 


Rever- 

Other 

CA range 

N 

saU 

^pes 

N 

sals 

types 

5-0 

to 

S- 5 

12 

83.3 

50 0 

15 

80.0 

93.3 

5-6 

CO 

5-U 

38 

83 3 

421 

36 

58 3 

77 8 

6-0 

to 

6- 5 

36 

72.2 

417 

37 

24.3 

62 2 

6‘6 

to 

6-U 

39 

66 6 

35.9 

41 

48 8 

70 7 

7-0 

to 

7- 5 

16 

62.5 

312 

17 

41.2 

52 9 

7-6 

to 

7-11 

8 

50 0 

12 5 

8 

12.5 

50 0 

8-0 

to 

8-11 

7 

57.1 

143 

9 

444 

44,4 





TABLE 5 






Percentage 

OF Pupils Making Reversal and Other Errors 






BT MA Groups 








Form 

errors 


Word errors 





Rever- 

Other 


Rever- 

Other 

MA range 

N 

sals 

types 

N 

sals 

types 

4-0 

to 

4-11 

9 

88 9 

100.0 

8 

75.0 

100 0 

S-0 

to 

5- 5 

13 

100 0 

61 5 

14 

85 7 

92 8 

5-6 

to 

5-11 

24 

66 7 

50 0 

27 

62 9 

85 2 

6-0 

to 

6- 5 

30 

76.7 

33 3 

35 

45.7 

74 3 

6-6 

to 

6-11 

34 

70 6 

26 5 

33 

30 3 

51.5 

7-0 

to 

7- 5 

28 

71 4 

25 0 

28 

28 6 

429 

7-6 

to 

7-11 

12 

58.3 

25 0 

12 

25.0 

83 3 

8-0 

to 

8-11 

3 

00 

0.0 

S 

40 0 

40 0 

9-0 

to 

9-11 

1 

0 0 

100 0 

1 

00 

00 
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Tables 4 and 5 show that the number of foim reveisal errors de¬ 
creased consistently with increased cliionological age and word re¬ 
versal errors with increased mental age. 


TABLE 6 

CoRREiATiONS OF CA, MA, AMn IQ wmi RavrasAis ano Other 
Typps or Errors 


CA nrxl farm icver'ials 

— 176± 0S2 

CA and other latm errors 

—,228± 051 

CA and word reversals 

— 269±048 

CA and other woid errors 

— 337± 046 

MA and foiin reversals 

— 312+ 049 

MA and oilier form criois 

—+20± 049 

MA and word reversals 

— 409±044 

MA and othci word errors 

— 488+.040 

IQ and fornr reversals 

—.122±053 

IQ and othci form eirors 

— 236*051 

IQ and word reversals 

— 1S2+.052 

IQ and other woid errors 

—.1S1± 052 


To make the data of Tables 4 and 5 clcaier the corielatlons pre¬ 
sented in Table 6 were calculated The largest correlations were 
found to be those with mental age, all of them being significant 
The correlations of tlic word test with CA, altliough smaller, are 
also significant, The fact that the correlations of reversal eriors 
are smaller than these for other types of errors is piobably due m part 
to the fewness of tlie former cnors, there being greater opportunity for 
making other types of cnors as has alicady been pointed out The 
difference In the length of the two tests probably also affected tlie 
size of the coricsponding correlations. From these figures it seems 
reasonable to conclude that the number of word reversals made by 
voung children decreases distinctly with increasing mental age. 

Tables 7, 8, and 9 show the average number of cnors per pupil 


TABLE 7 

Average Number of Errors ppr Pupil 


Pnpils 

N 

Foim 

Rever¬ 

sals 

errors 

Others 

N 

Word 

Rever¬ 

sals 

errors 

Others 

Kgn 

46 


■IH 

44 

3 3 

3.9 

Grade 1 

110 



119 

08 

12 

Total 

156 



163 

1 5 

1 9 
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TABLE 8 



Average 

Numder 

OF Errors 

PER Pupil 

BY CA 

Groups 


CA 

range 

N 

Form 

Rever¬ 

sals 

errors 

Others 

N 

Word 

Rever¬ 

sals 

errors 

Others 

5-0 

to 

5- 5 

12 

2.2 

08 

15 

27 

3,7 

S-6 

to 

5-11 

38 

1 8 

I.O 

36 

2.6 

3 0 

6-0 

to 

6- 5 

36 

1 5 

07 

37 

07 

1 3 

6-6 

to 

6-11 

39 

1 5 

04 

41 

1 4 

1 7 

7-0 

to 

7- 5 

16 

1 0 

05 

17 

08 

12 

7-6 

to 

7-11 

8 

14 

0 1 

8 

04 

09 

8-0 

to 

8-11 

7 

1 1 

01 

9 

10 

1 0 





TABLE 9 






Averaci 

! Number 

OF Errors per Pupil 

BY MA Groups 






Foim 

errois 


Word 

errors 





Rever- 



Rever- 


MA 

range 

N 

sals 

Others 

N 

sals 

Others 

4-0 

to 

4-11 

9 

2.3 

2,2 

8 

3 5 

3 9 

5-0 

to 

5- S 

13 

26 

12 

1+ 

3.2 


5-6 

to 

5-11 

24 

1 5 

1 0 

27 

22 

3.2 

6-0 

to 

6-5 

30 

1 6 

05 

35 

17 

1.4 

6-6 

to 

6-11 

34 

1 6 

0.4 

33 

09 

1 1 

7-0 

to 

7- 5 

27 

14 

04 

28 

04 

08 

7-6 

to 

7-11 

13 

1 0 

02 

12 

0 6 

1.4 

8-0 

to 

8-11 

5 

00 

00 

S 

0.4 


9-0 

to 

9-11 

I 

00 

1 0 

1 

0.0 

0 0 


This is seen to be quite small but nevertheless is of importance 
There is seen to be a fairly consistent decrease in the number of 
errors made with increasing mental age The average number of 
both form and word reversal errors appears to decrease distinctly 
at the mental age of 5j4 ycais and the word reversal errors again 
decrease distinctly at the mental age of years, but not so the 
form reversal enors The decrease for both form and word re¬ 
versal errors with inci easing chionological age is not so clear, but 
theie seems to be a distinct decieasc in word reversal errors between 
6 and 7 years chronological age In this connection it is interest¬ 
ing to note that Rice (22, 39) found that the majority of children 
of 6^ years of age weie able to recognize the correct orientation 
of drawings of spoons and diamonds but were confused between 5 
and 6 years of age Inasmuch as these children had had no experi¬ 
ence With the geometric foims used in the Form Perception Test, 
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and there seems to be a distinct decrejisc m the number of reversal 
errors at the mental age of 5j4 years, it would seem that this mental 
age is an important one m the development of the power to recognize 
the correct oiientation of a foim or word 

Monroe (28) and others have reported tliat many more boys 
than girls present serious reading difficulties These data were 
analyzed to see if they would throw any light on this important 
problem. The results are presented in Tables 10, 11, 12, and 13, 
Since practically all the kindergarten children made reversal errors, 

TABLE 10 

Comparison of Bo^a and Girls with Regard to CA, MA, and IQ 

^ CA ' MA IQ N 


Boys of ken and 

grade 1 

6 yrs 

5.1 vnos. 

6 yrs. 

3 99 

mos 

99 73 

90 

Girls of kgn. and 

grade 1 

6 yrs. 

4.9 mos 

6 yrs. 

5 25 

inoi 

I0I44 

80 

Boys of grade 1 

6 yr« 

% 9 mos. 

6 yts 

6 5 

mos 

98.3 

66 

Girls of grade 1 

6 yrs 

7 S mos 

6 yrs. 

89 

mos. 

102 66 

5+ 


TABLE 11 

PCRCJSNTAQB OF GRADE 1 BOYS AND QlRLS SELFCTINO OnP OR MoRB RsyrRSALS 


40 o«t of 61 lioya or 65 6% select one or more revereed forms 

23 out of +9 girls or 57.1% select one or more reversed forms 

24 out of 66 boys or 364% select one or moie reversed woids. 

14 out of 53 girls or 264% select one or more reversed words 


TABLE n 

Averacb Numder of Reversal and Otheil Errors per Boy and 
Girl dy Grades 



Boys 

Boys 

Gu\a 

Girls 


Form 

errors 

Word errors 

Foim 

errors 

Word errors 


Rever- 


Rever- 

Rever- 


Rever- 


saU 

Others 

sals Others 

sals 

Others 

sals Others 

Kgn. 

2 54 

0 91 

3 77 4 68 

2 22 

1,25 

3 17 3 17 

Grade 1 

J 15 

0,43 

0 77 1 38 

1 38 

0.48 

0 87 1 08 


TABLE 13 

Average Numder of Total Errors Made by Boys and Girls 

Boys made an avciage of 2 07 foim errors 

Girls made an average of 2.43 form errors 

Boys made an average of 3 72 word errors 

Gills made an average of 3,31 word errors, 
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Table 11 IS confined to first-grade children From Table 10 it 
IS seen that the first-grade girls tended to be brighter than the first- 
grade boys, so it is a little difficult to interpret Table 11 Accord¬ 
ing to the latter table 10% more boys than girls made word re¬ 
vel sal errois and 8% made raoie form reversal errors. This differ¬ 
ence, although not laige, seems somewhat significant Comparing 
the average number of eirois made bv each boy and girl it is seen 
from Table 12 tliat, although the average number of reversal eriors 
tended to be greatei foi the kindeigaiten boys than for the kinder¬ 
garten girls, this did not hold true for the fiist-giade boys, the fiist- 
grade girls, if anything, making slightly more reversal errois From 
Table 13 it is seen that the girls made moie form errors and the 
boys more word errors 

The above figures nre not at all conclusive but they suggest the 
possibility of a sex difference in the field of woid pciception Should 
futuie studies bcai out this indication then the reason so many boys 
fail to learn to read successfully can be explained in terms other 
than those cuirently prevailing, namely, that boys are more active 
and less docile than girls 

Summary and Conclusions 

This experiment was undertaken to test the writer’s theory, based 
on an earlier study, that it is a natural phenomenon for very young 
childien to icad words backwards and that they leain to perceive 
words as adults do as a result of increasing maturity and experience 

Two tests, a Foim Perception and a Word Peiception Test, were 
given to an unselected group of 50 kindergarten and 120 first-grade 
pupils. The distribution of intelligence of these pupils proved to 
be a very normal one. 

The results revealed that practically all kindergarten and a sig¬ 
nificantly large percentage of first-grade childien selected one or 
more reversed foims and reversed words There was a distinct 
deciease in the number of children making reversal errors and in 
the number of errors made by each child with increasing chrono¬ 
logical age and mental age. These facts would fit in with a genetic 
theory of form perception. 

That young childien recognize objects, pictures, drawings, and 
letters independently of their orientation in space has been men¬ 
tioned by several wi iters That words arc also recognized without 
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regard to thcit absolute spatial position appears to be indicated by 
these findings. This would mean that woids must have a very 
definite pattcin and are probably recognized as wholes There are 
exceptions to tins, however, for a few childten wcic observed to 
match words Idler by letter, 

Bowden (1), Fildes and Myers (15), and the writer have ob¬ 
served that some childion can recognize words picscnlcd upside down 
with suipiising ease. This needs to be studied by experimental 
means It would have to hold true if tiic theory that words are 
recognized without regard to then orientation in space is a sound 
one. 

If further investigation substantiates the above findings then 
Orton’s thcoiy of the lack of cortical dominance will haidly be 
adequate to explain the reversal type of error. There is the pos¬ 
sibility, of course, that all icvcisal criois arc not due to the same 
cause, and one would want to know at what age coitical dominance 
generally becomes cstablisircd It is believed, however, that many 
cases of so-called reading disability can be avoided by making use 
of the above findings in the classioom 

This study reveals, also, that an appreciably larger percentage of 
boys than girls made reversal criois, and the hoys made a higlier 
average of total word errors than did the girls. This seeming sex 
difference in the field of word perception is somewliat obscured by 
the fact that the boys were slightly dvillcT th.w the girls and is in 
need of further investigation The above findings, however, have 
implications for the classroom. 
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UNE fiTUDE DES ERREURS RENVERSfeES FAITES PAR LES PETITS 

ENFANTS 

(R6suin6) 

On a fait celte experience dans le but de dIterminer Ic degrd aiiquel les 
petits enfants non selectionnds font Ic type d'erreur soi-diannt renversdc ^ 
laquelle on a fait tant ({'attention dans P6tude dcs incapacit^s dans la 
lecture. 

On a fait deux tests, un test de Perception de Forme et un test dc 
Perception de Mots. Les deux ont 6te dc construction similaire ct du type 
choix multiple II a fallu aux enfants trouver unc forme g6ometriquc simi¬ 
laire i une forme g6omitrique donnee. Us ont eii un choix de cinq formes, 
l*une 6tant la memc qiie In forme donii^e et I’unc la contrairc Lc test dc 
mots de memc. 

Ces teats ont 4t6 soMmia h 50 enfants dn jardin d'enfnnts ct fi 120 ^Ifeves 
de premiere ann6e de l'6coJc 6l£mentaire dont la distribution de I'lntelli- 
gence bas6e siir les QI’s Stanford Binet a 6t6 tr^s normalc 
On a constatd qu’d peu pr4s tous cewx du jardin d’enfants et vin pour- 
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centage plus petit niais assez grand pour ctre signifiant des 616ves de 
prcmifere anncc ont fait des erreurs rcnvcraees. Le nombre dea enfants 
qui ont fait dea erieuis lenveraees a difinitivcmcnt dimmu^ avec I’avance- 
ment de I'Afie mental. II paraft que cette tendance fairc des errenrs 
renvera^ea eat iin ph^nom^nc natiircl chez les pctita enfanta II y a eu 
aiiaai quelques indications d*uuc difference de aexe, puiaqii'iin plus grand 
pourcentage dea gargona de premiere anuee a fait des crreuis renversees 
que le pourcentage des fflles de m£fnc aiinfe. 

Davidson 


EINE UNTER8UCHUNG DER VERTAUSCHUNGEN BEI JUNGEN 

KINDERN 

(Referat) 

Dieses Experiment wurde vorgenommeii, um featzustellen, zu welchem 
Grade unausgewohltc junge JCindcr den Vertauschungstyp von Irrtum 
(reversal type of error) begehen, dem so viet Aufmerksamkelt bei der 
IJntersuchung der Leseunfahigkeiten zugewandt worden ist. 

Zwei Teats wiirden aafgestellr Eio Formwahrnehmungstest und em 
WortvyahrnehmungstesC Belde waren ahniich im Bau und von der Ait 
der vielfachen Wahl (multiple choice). Die Kinder sollten erne eeo^ 
metriache Form 6ndeo, die elner gegebenen geornetnschen Form nhniich 
war Sie hatten die Auswahl von funf Formen, deren eine identiseb und 
die andere das Gegenteii der gegebenen Form warso Aebniich. bei dam 
WortMst 

Diese Tests warden 50 Kindern des Kindergartens und 120 der ersten 
Stufe (first grade) gegeben, deren Intclligcnzverteilung auf Orund dei 
Stnnford-Binet Tests sehr normnl war 

Es wurde festgestellt, dass fast alle Kinder des Kindergartens und eib 
kleinerer aber bedeutsam grosserer Prozentsatz der Kinder der ersten 
Stufe VertauschuiigsnTtuiner machteii Es gab eine deutliche Abnahme 
bei einer Zunehme der Intelligenz der Anzahl der Kinder, welche Ver. 
tauschungsirrtumer machten Diese Neigung, Vertauschungsirrtilmer an 
machen, scheint ein naturltches Phanomen bei jungen Kindern zu sein. Bine 
Andeutiing eines Gcschlechtsuntcrschiedes stellte sich herous; ein grosserer 
Prozcntsntz der Knatien der ersten Stufe maefite Fertausciungsirrfdmer 
als die Madchen. 


Davidson 



THE READING AND THE READING INTERESTS OF 
GIFTED CHILDREN* 

Frojn Norihimtern VnwersUy ami Olito Uitivcnxiy 


Paul A. Witty and Harvey C. Lehman 


Despite tile vital .and extensive knowledge which has resulted from 
studies of gifted children during the last decade by Terman (21), 
Hollingworth (13), and others (2), many questions concerning the 
gifted are unanswered. This paper adds one fragment more to the 
rather imposing and extensive literature 

Fifty children of IQ 140 or higher were identified by one of the 
writers in 1924-25 and each child was carefully studied. The 
group consisted of 26 boys and 24 gills AH of the childicn weie m 
grades III-VII when the oiigmal study was made (25). Follow¬ 
up information was seemed from time to time, and in 1929-1930 
a rathei detailed study was again made TIic findings that were ob¬ 
tained during the five-year period (1924-1929) have heen published 
(27). Herein we sli.iU present additional information, obtained 
in 1931-1932, regarding the reading and the reading interests of the 
children 

It was impossible in 1931-1932 to get in touch with all fifty of 
the childien Foity of the gifted (20 boys and 20 girls) responded in 
1931-1932 Before presenting the data rcpardiiig the reading and 
the reading interests of these children it may be well to acquaint 
the reader with some of the significant facts about the gioup. 

When the children were first studied their mean chionological 
age was 10 years, 6 months In 1929 the .average age of the childicn 
was 15 years, 6 months, and at the time of the most recent follow-up 
study, that of 1931-1932, the mean chionological age was 17 yeais, 6 
months The gifted group have IQ’s 148-185. The mean IQ of 
the entire group is 152, the means foi the boys and girls fall m the 
same class interval, IQ I50-I55 

Typically, these gifted childicn have remarkably supciior gcncr.al 


•Accepted foi piiblicatfon ly Carl Miiichiaon of the Editono! Board and 
received in the Editorial Office, Pebmary 16, 1934. 
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mental ability Retests made after an interval of five years revealed 
that they had maintained then early mental superiority. Physicians 
found tliem to be at least equal physically to the control group of 
childien of tlie same chionological ages; and in motor dexterity, they 
were somewliat supeiioi They had emetged predominantly from 
Englisli, Scotch, and Jewish stocks. With few exceptions they had 
had the advantages of stimulating cultural influences at home; and 
their lineage was maiked by the presence of numerous personages 
of cichievement and note. Howcvei, tlicir educational progiess was 
not commensuiate with then mental superiority^ Furthcimoie, it 
ivas evident from the icsulls of tlic second testing, that of 1929- 
1930, that the school had not adjusted educational oppoitunity to 
these childicn‘s capacities Then achievement was most superior in 
the language aits; then pooicst attainment was in the “drill” sub¬ 
jects. They were at least as energetic and as interested in play as weie 
children of average mental ability According to teachers' and 
parents’ estimates of character development as well as the results ot 
charactei tests, the conduct of these childien appeared better than 
tliat of mentally average childien of similar chronological ages 
Their vocational choices corresponded more closely vi’^ith their men¬ 
tal ability than did those of mentally average children The gifted 
participated gcneiously in school life, and they earned more than 
their propoitionatc share of the school honors 

Reading and Reading Interests 

Tlie reading and reading inteiests of the gifted children were 
originally studied by three methods (1) the children’s reports, (2) 
teachers’ estimates, and (3) parental statements 

The children were asked three times during 1924-1925 and once 
only in 1929 and in 1932 to supply the following infoimation:— 

1 How many hours per weefc do you spend upon reading 
which is not assigned In school? 

2 Mark the kinds o£ books you enjoy reading niost Rank I, 

2, and 3 the types you like best The rank 1 is to be given 
to the best-liked type Time types only oie to be ranked, 


'The gifted children in 'tins study resemble strikingly those studied by 
Termnn niul Burks, (21a) 
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(a) Travel atoriea (0 Mysleiy stories 

(b) Biogiaphiea (j) Essays (geneinl) 

(c) Novels (romance) (k) Essays (comical or 

(d) Novels (home or school satirical) 

life) (1) Myths oi legends 

(c) Novels (adventure) (m) Music oi art books 

(f) Science stories (») Poetry 

(g) Short stones 

(li) Detective stones 

3 List tlic books you have read or have statted to read dnr- 
xng the t>asi fioeeh (This information was reiiucstcd upon 
a Monday) 

4 List the magazines you arc leading and state which ones 
you like best (Magtt 2 ine reading was not studied in the 
1924-1925 Investigations) 

5 State approximately the number of books you have read 
during the past two months. 


Time Spent in Reading 

As was stated above, five repot ts were obtained of tlie time spent 
by the gtftcd children in voluntary tending, three icpoits were ob¬ 
tained in 1924-1925, one in 1929, and one in 1932. Responses for 
the control gioup wcic included in the 1924-1925 and the 1929 re¬ 
ports. These two studies have been picviously published (27). 

TABLE 1 

Time Spent bt Gifted CiianREN in Voluntary Rpadino 


IIonr.s per week 
Mean Range 


TeachcrV jiidgraent of gifted group (1924) 

% 

2 

-12 

Teachers’ judgment of control group (192+) 

3 

1 

- 8 

Parents’ judgment of gifted group (1.92+) 

9 

2 

-12 

Teachers’ judgment of gifted group (1929) 

12 

1 

-16 

Teachers' judgment of control group (1929) 

5 

0 

■ fi 

Girls’ report (192+) 

65 

1 

-12 

Boys’ report (1924) 

5 5 

3 

-14 

Girls’ report (1929) 

80 

0 

5-20 

Boys’ report (1929) 

75 

1 

0-25 

Girls' report (1932) 

9 S 

1 

-35 

Boys’ report (1932) 

75 

0 

S-15 


T.able 1 sets forth the time spent in voluntary reading as lepoitcd 
both by the gifted and by the control groups at the tunc when the 
several studies were made. The data of the three repoits were avei- 
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aged for 1924-1925. The close agreement of the estimates of the 
teachers and of the patents regarding the time spent in reading by 
the gifted childien in 192+ is conspicuous; it is of inteiesfc also to 
note the marked diftcrence in the alleged time devoted to reading 
by the gifted and by the control groups. According to the lowest 
estimate, that of the teachers in 1924, the gifted group averaged 8 
hours per week, range 2-12 hours; the control group averaged 3 
hours per week, range 1-8 hours. The weekly average of these 
gifted children (mean chionological age 10 years, 6 months) ap- 
pioached that of a gioup studied by Gray and Miinroe, which had 
"less than high school” and moie than eighth-grade education (12), 
Although the writers' gifted group approximated closely the Gray- 
Munroe group in the amount of time that they devoted weekly to 
reading, the control group did not approach this level. The fore¬ 
going comparison of the gifted is all the more significant when one 
lecalls that at the time of the first investigation these youngsters 
were in grades III-VII. 

The estimates of the teachers suggest that during the five-year 
interval, 19244929, theic v/as a significant increase on the part of 
both the gifted and the control groups in the numbei of hours 
devoted per week to reading These findings corroborate those of 
other investigatois (2, 5). In 1929 the gifted children wcie on 
the average 15^ years of age. Those wlio had continued their 
formal education were m higli school, but none had been graduated. 
Neveitheless, the mean numbei of hours per week that they were 
devoting to reading was gieater than the mean reported bv the 
typical high school graduate in the Gray-Munroe study (12, p 35). 

According to the 1932 repot ts the gifted girls spent on the average 
9.5 houis, the boys 7 5 hours per week in reading One girl reported 
that she had devoted about 35 houis each week to voluntary reading; 
all reported that they had spent some time in spontaneous reading. 
Comparison of the results of the earlier studies with those of 1920 
and 1932 reveals that with increased maturity there has been an 
increase m the amount of reading done The height of the read¬ 
ing craze^ heralded Tetmaii and Luna as usual at about the age 
of 13 for the aveiage child seems not to have been reached by these 
children. On the contraryj as they grow alder the gifted children 
in this study become more and more fond of reading 

The data of all our leports suggest that the gifted girls devote more 
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time to rcadiiiR than do the giltcd boy^. The following hypothesis 
may account in part for this finding. Sevcial studies indicate that 
girls aic moic inclined to engage m sedciilaiy activity than aie boys 
Furtlieimoic, tlie geographical range of activity paiticipation appears 
to be gieatei foi boys than for gtils Boys, thcicfoie, may seek less 
frequently the vicarious e^cpericnce winch reading affoids 

On the wliole, the data in Table I show that tlie gifted gioup 
devoted considciablv moic time to voluntaiy leading than did the 
control group and that between the ages of 10j4 nnd there 

has been a gradual mciease in the tunc spent by the gifted Lhildicn 
in reading. 

Number or Books Rfad 

Correlated with the amount of time spent in reading is the num¬ 
ber of books read. Table 2 exhibits the numbci of books read by 


TABLE 2 

Books Read during the Past Two Months by GirrrD Children (1932) 



Menn number 

Kongo 

Girls 

8 

0-27 

Boys 

6 

0-14 


the gifted during a two-months interval. The girU aveiagcd 8 
books, range 0-27, the boys aveiagcd 6 books, langc 0-14. One boy 
and two girls repotted that they had lead no books duung this two- 
months interval These individuals had, however, spent some time in 
other kinds of reading. One boy and one giil included a notation 
on their repoit blanks to the effect that, much as they would have 
liked to do a great deal of rc.'iding, both school and outside work 
rendered this impossible. The gifted boys and girls were at this 
time of late high-school and junioi-college age Teiman and Lima 
assert that “the average college frc&liman reads not a single book 
beyond the rcquiiements laid down by his instiuctois” (22, p 28) 
The data for our gifted group stand out in .shaip contrast to those 
for unselected college freshmen. 


TABLE 3 

Books Read or Started during the Past Week by Gifted Children (1932) 



Mctin nuaibcr 

Range 

Girls 

33 

0-7 

Boys 

19 

0-5 
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The girls devote not only more time to reading than do the boys, 
but they read also a laigcr number of books Table 3 presents the 
figures conceinmg reading for a single -week. Ternaan (2, 22), 
Hollmgworth (13), and Johnson (17)—studying unsclected school 
children in regard to the relation of sex to leading interests—have 
set forth conoboiativc evidence Howevei, the number of books 
read does not tell the whole story legaiding the leading interests of 
the gifted hoys, since the lattci read both magazines and newspapers 
more ficquently than did the gifted girls 

Significant studies of the number of books read by unselccted school 
childien in the various giades have been made by Terman and 
Lima (22), and by Smith (20) These studies arc of importance 
here inasmuch as they aftord a basis for comparing the books read 
by the gifted witli those of difteient school-grade groups Terman 
and Lima studied the reading of 808 unselccted school children of 
ages 6 to 16 in three small California cities. They obseivcd that 
the "averages arc somewhat higher than would be found over the 
nation at large, but aic faiily lepresentative of the well-to-do 
community where good Hbiaiies are the rule rather than the excep¬ 
tion.” The childien that were studied by Terman and Lima read 
the maximum number of books pei week at about age 13. Al¬ 
though the aveiage age of our gifted groups was 17^2 when the 
1932 repoit was obtained, no pinnacle beyond which there is a 
diminution in reading seemed to have been readied, 

Kind of Rfading Most Enjoyed 

Table 4 presents the types of books liked best by the gifted boys 
and girls as reported in 1924-1925, 1929-1930, and 1931-1932 The 
preferences of the boys in 1924-1925 and 1929-1930, although they 
exhibit some changes in interest, were on the whole similar (r = 
-j- 62) Novels of adventure, novels of romance, and science 
stones were best liked by them, while myths and legends, poetiy, 
and music and art books were least liked During tlie eight-year 
inteival however (1924-1932), theie was a maiked change m type 
of mteiest (r = -|-19). Science stones, short stories, and 
biography have now come to be pieferred, but the types that weie 
least liked in 1924-1925 remain somewhat constant. With increas¬ 
ing maturity, the hoys have shifted then emphasis to those types of 
reading which may be categorized as practical and serious. 
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Music and art bcraks 
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With the gifted girls rs with the boys wc find some similaiity 
between the pieferences of 1924-1925 and those of 1929-1930 (r = 
-f.44). Most popular among the girls on both occasions were the 
novels of adventure, novels of home or school life, and of romance. 
Least liked by the girls wcic science stories, biogiaphies, auto¬ 
biographies, and comical oi satirical essays. In 1931-1932 the gifted 
girls gave first lank to poetry and second rank to romantic novels. 
On the whole, the data for 1932 reveal a tendency on the part of 
both the boys and the girls toward concentrating mtciest in fewer 
types of books. When the gifted children were first studied many 
types of stones wcie preferred, but in 1932 fewer types of stones 
were distinctly preferred. 

The sex diftcrcnccs among the gifted children, evidenced by prefer¬ 
ence for types of reading, paralleled those of unsejccted boys and 
girls (17, 18, 23). These sex differences are pronounced. The 
older boys prefer novels of adventure, short stories, science stones, 
and biography The older girls prefer novels of lomance, and poetry. 
Terman’s findings coincide with the foregoing findings for the boys 
but they are at variance in that they include the drama among the 
types best liked by the girls. Local conditions may be one of several 
reasons for this discrepancy Jordan, studying the leading interests 
of urselectcd cliildren, ariived at conclusions with respect to sex 
differences similar to those in this study (18). 

It is not without significance that among the gifted children little 
interest was exhibited in the books dealing with the fine arts, with 
music, and with the drama And with the boys poetry also is ac¬ 
corded little or no interest. Small wonder then that newspapers and 
"middle-grade” magazines absoih practically the whole of the 
leisure time that the average adult devotes to reading (26) 1 Cer¬ 
tainly the data regarding the reading interests both of gifted children 
and of adults cannot be regaidcd otherwise than as a serious reflec¬ 
tion upon the effectiveness of the school in instilling and developing 
permanent worth-while mteiests in reading as a leisure activity 
Although the voluntary reading of the g;ifted child is relatively 
high in quality and m amount, it appears by no means to be all that 
is needed for bringing about maximum giowth and development 
through the reading of these promising children. Several important 
fields of human endeavor aie untapped by their present reading prac¬ 
tices, and the liberalizing effect of reading in the arts is conspicuously 
absent Herein, we find an opportunity for guidance that may prove 
fruitful 



474 


PAUL A. WJTTY AND IIARYFY C. LBHMAN 


Tiik Mq{,t Popular Books Among thb Gifted Boys 

Tables 5, 6, and 7 jevcal the titles of the books most fiequently 
read by the gifted boys at the various times lepoits wcie obtained. 

TABLE 5 

Ten Most Popui.ar Books Reported Ginno Uom or Aoe (1924-25) 


Name of book 

Author 

Huckleberry Finn 

Clemens 

Treasure Island 

Stevenson 

Twenty-Thousand Leagues Under the 

Sen and Other Stones 

Veinc 

Mystery Stones 

Poe 

Atncricatuzation of Edward Bok 

Bok 

Life of David Crockett 

Crockett 

Autobiogiaphy 

Franklin 

The Pathfinder 

Cooper 

Roughing It 

RooseveU 

All About Electricity 

Knox 


TABLE 6 

Ten Most Popular Books Rdporteo by Gtrri'D Bovs or A(.c 15)^ (1929-1930) 
Name of book Author 


Ivanlioe 

Royal Road to Romance 
The Gloiious Adventure 
^heie the Blue Begins 
Mystery novels 
The Story of Philosophy 
Revolt In the Desert 
Story of a Bad Boy 
Sentimental Tommy 
Sorrell and Son 


Scott 

Hnliburton 

llnliburion 

Mojlcy 

Various authors 

Durant 

Lawrence 

Aldrich 

Bairic 

Deeping 


TABLE 7 

Ten Books Selected at Random from Lisr Rpported dy Giited Boys of 
Ace isyi (1931-1932) 


Name of book Author 


Toilers of the Sea Hugo 

Selected Poems Kipling 

Creative Chemistry Slosson 

Pluck and Luck Benchlcy 

Kenilvrorth Scott 

Myron T. Herrick Mott 

The Good Earth Duck 

Little Caesar Burnett 

Memoirs of Cassanova Caaaanova 

The Executive and His Control of Men Gowin 
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The titles of 1924-1925 reflect marked interest in stories of action 
and adventure. These books arc of a high type, however, the kind 
considered desirable for boys about II oi 12 years of age Tables 
5 and 6, tlie latter representing the dominant liteiary tastes of the 
boys after a lapse of five years, reveal not onlv a good nusccUany of 
aiithois and titles, but also a saliit.-iry development of the boys' inter¬ 
ests The reports of both periods suggest a fairly high type of 
interest both in authors and titles, but those of the second period arc 
distinctly supeiior in quality to tliose of the formei 

In 1931-1932 only two books were leportecl more than once by the 
boys. These weie Ptuck and Luck, by fienchlcy, and Toilers of 
the Sea, by Hugo, In the first two investigations certain books were 
cited frequently enough to enable one to select the ten most popular 
books, Although in 1932 the gittcd boys had come to piefcr fewci 
types of books, they appeared to have broadened in innking then selec¬ 
tions within these fields Consequently, it is impossible to list the 
ten books that were most popular among the boys in 1932 
Table 7 shows the books selected as representative of the character 
of the reading done by tiie gifted boys In 1931-1932. Unquestionably 
the complete list transcends in quality those that were obtained 
earhei Every title that is listed in Table 7 has at one time or other 
been acclaimed worthwhile (4, 9). 

The Most Popular Books Among the Gifted Girls 

Tables 8, 9, and 10 piescnt the books reported as most popular 
by the gifted giils in 1924-1925, in 1929-1930, and in 1931-1932 As 
in the case of the boys’ lists, these represent almost uniformly an 

TABLE 8 

Ten Most Popular Books Reported hy Gutbd Giris of Age 

(192+-1925)_ 

Name of book Author 


Little Women 

Alcott 

Hans Brinker 

Dodge 

The Prince and the Pauper 

Clemens 

Treaauie Islat\d 

Stevenson 

Jungle Book 

V anity Fair 

Kipling 

Thackeray 

Seventeen 

Tarfcington 

Home Book of Verse 

Jercniy 

Walpole 
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TABLE 9 


Ten Most Popuiar Books Riportpd by Giitpd GiRia or Ace 15J4 
(1929-1930) 


Nnmc of book 

Author 

Tlic Green Bay Tree 

Urorniiclil 

Poetry 

Millay 

TUc CnsU 

Cliiiicliill 

Ro 3 'al Road to Romance 

Ilalibiirton 

The Scarlet Letter 

ItawtUornc 

One Increasing Purpose 

llutcliison 


Culltn 

"We" 

Lindbergh 

Sorrel and Son 

Deeping 

Glorious Apollo 

Barrington 

TABLE 10 

Ten Books Seixcted at Random from List Rcportcd by Giitcd Giri.s of 

ACP 17>4 

(1931-1932) 

Name of book 

Author 

The Shadow on the Rod 

Caiher 

Forsythe Saga 

Guhwoi thy 

An American Traaedy 

Diciscr 

The Good Earth 

Buck 

Plays 

Shakespeare 

Mill on the Floss 

Ehot 

The Light that Failed 

Kipling 

Devils, Drugs, and Doctors 

Haggntt 

Dentil and Taxes 

Paikcr 

Rivers to the Sea 

Tcasdalc 


excellent ariay of first-class authors and titles^ No gicat differ¬ 
ence IS readily discernible between the quality of the girls' list of 
1924-1925 and that of 1929-1930. However, the boohs m the latter 
list exemplify greater diversity of interest than do those in the former 
Here, as in the case of the boys (with the two exceptions noted for 
the latter), the reports of 1931-1932 presented no book which was 
mentioned more than once. 


Concluding Remarks 

Several investigators have found (as this lepoit indicates) that 
the measurable scholastic attainment of mentally superior children 
IS not commensuiatc with their ability as mcasuied by objective 
mental tests If one accepts the view that education is a senes of 
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experiences,2 this finding is of less importance than it appears at first 
appraisal In other words, this result fails to tell the whole story 
with reference to the gifted child The broader view of education 
as a process encomiiassmg all experience should enable us to realize 
that the gifted child ts not pmsmng the same cnmcnlum as h the 
mentally average child By his extensive reading, he has been mak¬ 
ing his own cuiricular dilieientiation and the oidinary school ex¬ 
amination has probably failed to measure adequately tlie difference jn 
outcome. 

What then is the outcome of these gifted children’s extensive 
reading? And what is the actual (entire) attainment of the gifted 
as compared with the mentally aver.age child? Full answers to the 
foregoing queries arc obviously lacking This study has revealed 
some activities not ordinarily taken into account by the school; it 
contributes something theiefore to the knowledge of the broader 
education which the gifted child is obtaining However, it appears 
that tlie school can help gieatly to enrich the gifted cliild’s experience 
by providing him with opportunity to read the best of those books 
which are appropriate to liis particular age level 

Witliin recent months there has been much discussion of die "new 
leisure," the prospect of cver-incieasing leisure, and the need of 
prcpaiing individuals to employ their leisure in desirable ways (19a). 
By acquainting the gifted child with woith-whiJe books, the school 
can aid m laising his standards of reading enjoyment, thus encourag¬ 
ing him to participate in a worth-while leisure-time puisuit. The 
data that are presented in the present paper indicate some of the 
books which gifted children within certain CA limits prefer to read; 
this preferred voluntary reading points to the need of guidance which 
will engender one kind of cuincular enrichment for the gifted child 


®Un 2 icker has expressed this point of view quite clearly in ihe following 
statement—“In the light of modern psychology, what is the curriculum? 
Let It be emphatically stated than the curriculum is not merely a pruned 
course of study, it is not merely a syllabus, it is not merely a program of 
studies Nor is it a textbook nor any senes or set of textbooks, The cur¬ 
riculum IS not so simple nor so detached from the pupil as are all these 
externalities More properly and more accurately, the cuiriculum may be 
considered as all those activities m which the pupil engages and as the 
result of which changes occur and growth takes place withm the individual 
(22p). 
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Summary 

Fifty children of IQ 140 oi higher were identified by one of the 
writers in 1924-1925 and each child was caicfiilly studied. Follow¬ 
up information was seemed from time to time and in 1929-1930 a 
detailed study was again made The pic^cnt papci contains addi¬ 
tional information, obtained in 1931-1932, icgaiding the reading 
and the reading interests of the childicii. At age 10]/^ the gifted 
children spent as much time pci week in rending as did tlie Giay-Mun- 
roe unselectcd group that had “less than high school” but moic than 
eighth-grade education. At age I5j4 the children devoted more time 
to volimtaiy reading than did the typical unselectcd high-school 
graduate At age the tunc of the latest reports, no pinnacle 
beyond which theie is a diminution in reading seemed to have been 
reached Tiie height of the “reading craze” hcialdeil by Tcrman and 
Lima as inevitable at about the age of 13 for the avciagc child 
seems not to have been reached by these cluldicn 

Among other findings are the following The gifted participate 
generously in school life, and they cauy more than their propor¬ 
tionate share of the school honors. The gifted giih consistently read 
more books than did the gifted hoys. Ilowevci, the bovs read 
magazines and ncwspapcis moic ficqucntly than did the giils Dur¬ 
ing the eight-year interval (1924-1932) there was n maiked change 
in the leading interests of both hoys and gnls On the whole, the 
data foi 1932 reveal a tendency on the part of both sexes toward 
concentration of inteicst in favoi of fcwci types of books In 
general the sex diffcienccs among the gifted, .as leg.irds choice of 
types of reading, resemble those of unselectcd children Among 
the gifted children little interest wiis exhibited in the books dealing 
with the fine arts, with music, and with the dinma. 

Tables are employed herein to piesent the kinds of voluntary read¬ 
ing enjoyed most by the gifted gills and the gifted boys at three 
different age levels, eg, age 10^, age 15^, and age 17^. The 
most popular books are likewise listed according to sex and chiono- 
logical age. Biief interpretations of the findings are set forth and 
several pedagogical applications are suggested. 
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la lecture ET LES INTEREtS dans la lecture CHEZ LES 
ENFANTS BIEN DOUES 

(Riaumfc) 

Cet article presents unc description d6lailt6c dc la lecture ot dos int^rets 
dans la lecture cliez SO enfents bien douis qu’on .i identifies cn 1924-25, et 
qui ont ftd Ics sujeta dc quelqucs 6ludc3 g6n6tiqiiC3 pendant Ics annccs 
suivantcs. Un court r6sum6 prtseote des donnfees k l’6Bnrd dcs traits 
physiques, mentaux, et soctaux du groupe. On trouve aprks dcs rapports 
sur. (1) Le temps consacr6 d la lecture, (2) lea types dc livres pr^firls, et 
(3) les noms dcs Hvres et dcs revues his Ic plus frdqucmmcnt. On compare 
CCS donnees (obtemics en 1931-32) avee dcs donniica aemblnblcs obtcnucs eu 
1924-25, et en 1929-30 D’ailleurs, on compare ces r^sultflts avec ceux 
dcs autres 6tudcs de la lecture dcs enfants bien doti^s et des enfnnts noi- 
maux La quality supdrlcure de la lecture des bien cloucs se montre clairc- 
ment, et la quantity dc la iccluie devient dc plus cn plus grande comme les 
enfants deviennent plus figSs, Bien qiic Ics enfants soicnt rnaintenant ag69 
en moyenne de 17 ans, six mois, ils n’ont pas encore ntteint une hauteur 
aprSs laquelle il se trouve une plus petite quantity de lecture 


Witty et Lehman 
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DAS LESEN UND LESEINTERESSEN BEGABTER KINDER 

(Referat) 

Diesel Aufsatz stellt eine eingchcnde Deschrcibiing des Lescns und der 
Leseintereaaen von 50 begnbten Kindern dar, die in 1924-25 identifizierl 
wiirden und die als Veiauchpersoncn fur genetische Untersuchungen wah- 
rend der folgcncicn Jahrc gedient haben Eine kurze Ziisamnicnfassung 
gibt die Einzelhciten uber die physikalischen, geistlgen, nnd sozialen Eigen- 
scliaften der Giiippo ReiiclUe folgen uber (1) Die Zeit, die zum Lesen 
verwenclct wird, (2) Die Artcn von Buchern, die voigezogen werden, und 
(3) Die Nnmen der Buchei und Zeitschnften mit almlichen Daten, die aus 
den Jahren 1924 25 und 1929-30 erhaken wurdeii Aiisserdem warden diese 
Ergebniaae nut denen dei nnderen Untersiichungcn des Lesens von begabten 
und normalen Kindern veiglichen Die iiberiegende Qunlitnt des Leaens 
der begabten Kinder ist sichtbnr, und die Quanhtat dea Leaena nimmt 
daiirend zu, als die Kinder aiuvnchseii Obgleich die Kinder jetzt im 
Durchschniit 17 Jalire sechs Monate alt smd, haben sie nicht den Gipfel 
ciieicht, lunter dem es eine Abnahme der Qwantitnt des Lesens gibt 

Witty und Lfhman 
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A MULTIPLE-FACTOR ANALYSIS OF CERTAIN MEASURES OF 
ACTIVENESS IN NURSERY SCHOOL CHILDREN 

Hbipn Loia Kocii 

In an earlier paper (t) concerned with the problem of the preclictn- 
bility of the relative nctivencss of children In vnnoiis types of occupations 
from their behavior m other types, we reported that for the group end 
activities investigated the variance in ael'iveness seemed to be a function, 
in part, of factors unique for the different occupations, We obtained, for 
example, measures of the nctivcncss ot the fifty members of a group of 
nursery school children in nine different kinds of activities occurring in the 
nursery routine The correlations between these measures were, in the 
main, low, -f 52 being the highest, while the majority of the coefficients 
fell between -b.20 and -i-.40. Since these Interineasure correlations were 
usually considerably lower than the reliability coefficients computed in 
various ways, the small r'a did not seem to be the result of error factors 
entirely. We were inclined, hence, to sutinisc, ns stated above, that in¬ 
fluences specific to the occupations were tending to determine to a degree 
worth considering the activencss the children displayed. 

The fact, on the other hand, that with three exceptions the mlcrmcasure 
correlations (sec Tnhlc 4 in our earlier study) were positive stiiniilatcd 
us to attempt to discover whether such coc/)icicnts as we did obtain could 
be viewed as the expression of a single factor, activcness, in the sense in 
which Spearman uses the term “factoi ” Applying the tetrad-difference 
method and ffiuling (lint the tetinda did not tend to vanish, wc concluded 
that one factor could not account for the entiica in our correlation matrix 
After we had probed somewhat further with a partial correlation procedure, 
which we now feel was misused and which at best was not very woikable, 
the analysis was given up as hopeless The development by TIuiistone of 
a multiple-factor analysis rncthod, however, line now placed in our hands 
a tool of the sort we have needed and has caused us to revive oui efforts 

Wc have employed m the analysis we arc to desciibe tbc Thurstone 
centroid method (2), as well as procedures developed by him for the 
plotting of factor data and the selection of axes for reference, It appears 
from the first step in the analysis that thicc major' common fnctois, in 
addition to the specific and error factors we mentioned earlier, will account 
for moat of the pattern of our ortgittal findings The coTrelation residuals 
when the three common factors have been cxtraiicd are rclntivcly small, 

'Wc aic using here Thurstoiic’s, not Spearman’s, icrminniogy 
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all falling within the range of the probable errors of the correlation coeffi¬ 
cients 

The factor weights obtained by the centroid procedure to which we have 
referred are set forth in the second, third, and fourth columns of Tables 
1 and 2 Since, however, the inspection of these weights gave ua none too 
much information legarding the probable nature of the common factors, we 
attempted to track the scent further by augmenting the coordinates and 
rotating the axes as Thurstone* urges and by introducing an additional 
item, age, into the correlntion matrix We thought that if maturity, or 
whatever that signifies in the way of integration or strength, is one of 
our common factors, then the item, age, should show a preponderance of 
this factor The original weights obtained from our correlation matrix 
which includes the item, age, are given in the second, third, and fourth 
columns in Table 2 

Having three factors to deal with, we could represent our measures as 
points in a three-dimensional space To facilitate their description with 
respect to a new act of axes which might make them more meaningful 
psychologically, we have augmented the coordinates in such n way as to 
project each of the points to the surface of a sphere and have plotted the 
points Then, again by a centroid procedure, we have determined three 
planes orthogonal to each other and so placed as to make as many as 
possible of the points representing our nine measures fall on or very near 
them This procedure is guided by the aim to reduce to zero or insignifi¬ 
cantly small quantities as many ns possible of the factor weights expressed 
in terms of the new axes In his thinking about the concept of unitary 
ability Thurstone has developed this procedure 

Since the number of measures we have dealt with is small, the centroid 
method employed for locating the orthogonal planes which will serve ns 
the new axes is necessarily rough and will give us only an approximation 
The exact values of our measure coordinates cannot, hence, be taken too 
seriously They should, however, reveal the essential trends in our dnto 

The common factor weights derived according to the Thurstone method 
of augmenting the original coordinates are presented in Tables 1 and 2, 
columns 7, S, and 9; while those describing our measures in reference to 
the new axes mentioned earlier are to be found in columns 11, 12, and 
13 Columns IS, 16, and 17 contain the unaugmented weights in terms of 
the new axes 

The latter tend to lend support to our hypothesis that one of our com¬ 
mon factors 18 either maturity or a qiiali^ such as strength which ivould 
behave as we might expect maturity to behave in the complex we are deal¬ 
ing with. The first factor, for example, has a weight of -j-70 in the ease 

"A description of these procedures is to appear soon in an article by 
Dr Thurstone in the Journal of General Psychology 
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SHORT ARTICLES AND NOTES 


of the item, nge, which we would point out is a none-too-good index of 
maturityi The factor appears to have been of practically no significance 
in deteimining the activencaa of our subjects when they were indulging 
in hand work at a small table or engaging in ibc quieter games and exer¬ 
cises In which the whole gioup while seated participate togcthei under the 
teacher’s direction. It seems, on the other hand, to have determined to a 
considerable degree the varnnee in the childicn's nctivcncss while they 
were dressing oi undressing as well aa while occupied in walking out of 
doors, free floor-play indoors, work with the play-yard appniatiia and the 
vigorous games, marches, and diinccs, which we term circle-stand activi¬ 
ties The reasonableness of our hypotheses regarding the nature of factor 
r, in the light of this total picture, it would take no high degree of imagina- 
(ton to appreciate 

The second factor, apparently, is relatively unrelated to the activeness 
of the subject while he is walking or playing out of doors, weighing 
heavily only in the case of such activities as table work, quiet formal 
group play while seated, and free floor-pJny This factor, which is most 
conspicuous in the case of the item, table woiK, and very readily apparent 
in other occupations where movement is more or less restricted by the cn* 
vironment, we have envisaged ns something akin to nervousness On the 
basis of other obseivations leported tn our caiiicr pnpci we had icason 
to believe that nervousness or emotionality was entering Into our results 
The children who were restless when they were supposed to be resting, 
for example, tended to be less active than the other subjects when oppor¬ 
tunity was provided for vigoioiis free piny The evidence for our hypo¬ 
thesis concerning the nature of factor IT is, of course, not so convincing 
os is that concerning the first factor 

Factor III', it is our conjecture, is spontaneous nctivcncss, though we 
could easily think of it ns aggressiveness It would seem icasonablc for 
such ft factor to have little influence, as III' apparently does linvc, m the 
matter of behavior such ns occuis in dressing activities or during group 
circle work—occupations in which the members are being constantly di¬ 
rected by others In all of the relatively undirected types of occupation 
factor III' has a positive weight of at least 26, while m the case of con¬ 
struction work and pedal activity out of doors, it is the only one of the 
common factors of any importance. 

It la interesting that, with axes drawn as described, (loot-play and pedal 
activity indoors arc the only items which have a considerable amount of 
all three common factois in them It is worthy of comment, too, that the 
pedal patterns, indoor and out, are not distinctly similar, fnctoi III' (spon¬ 
taneous activeiiess?) playing a laigei part in the chvUl’a walking behavior 
out of doors, while indoors, the first factor (maturity?) probably has tlic 
more conspicuous role. As far as common factors are conceined, table 
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work and circlc-aitting activities resemble each other strikingly, factors II' 
and Iir weighing rather heavily, while factor V has a value approaching 
zero In the case of dressing and circle-standing activities, on the other 
hand, factor I' dwarfs the other two The apparatus work, virtually unin¬ 
fluenced by factor 11' and about equally influenced by the factors I' and 
III', resembles pedal activity indoors more than it does the others, 

Summary 

A multiple factor analysis of nine different measures of activeness de¬ 
scribed in an earlier study suggests that thicc common factors (in tlie Thur- 
stone sense), in addition, of course, to specilic and error factors, will account 
for moat of the variance. 

Though the task of labelling the common factors is difficult, the general 
pattern of our results causes us to advance the hypotheses that the three 
factors may be strength or maturity, nervousness or emotionnilty, and 
spontaneous activcncss or aggressiveness 

Since the uniqueness of each measure is considerable and the weight pat¬ 
terns of the common factors highly variable from measure to measure, the 
hazards of picdicting a child's relative activeness on the basis of behavior 
samples such as wc used, but limited to one type of situation, must be 
apparent 
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Gl.ADya C SciiWESiNOER Hfrtdity and E/tvironmenl. Studies m the Genesis 
of Fsyclioloyicnl ChnracUnstics. (Ed by Frederick Oahotn) New York- 
Macmillan, 1933 Pp 479 

As the author states, this volume represents nn attempt to bring together 
III orgiimzed form the mmn facts relating to the ngc-old problem regarding 
the relative importance of heredity and environment In hnmnn development 
The emphasis througlioiit has been placed upon tlie mental and behavioral 
aspects of dcvelopiiicnt, rather than upon physical and physiological factors. 
Within the field, ns thus restricted, the volume may be regarded as a most 
valuable compendium of infoimation The extensive bibliographies arc 
classified according to topics and afford an invaluable reference source to 
the busy vrorkers on the several topics covered 
The author lina been able to take a sound and common-sense viewpoint 
with respect to the heredity-environment controverBy. The point is con¬ 
tinually atreased that these two factors always operate together in the 
process of development. The difliciiUles Involved in any attempt to isolate 
one or another of the factors of this fundamental complex is duly recog' 
meed The conclusions dtavrn from studies on identical twins in different 
environments are regarded as Indicative and tentative rather than positive 
and final This sane and wholly commendable attitude doubtless accounts 
for the emphasis on fact instead of interpretation in the volume and 
greatly enhances the value of the treatise for both student and ucneial 
reader. 

The scope of the volume can best be indicated by an enumerntton of the 
main topics, The first two chapters deal with the problem of the measure* 
ment of intelligence and personality. In the third chapter, the genetic basis 
of the heredity factor in the developmental pattern is briefly outlined Such 
facts as are known concerning the relative Importance of heredity and 
environment in development aic brought together and critically evaluated 
in the fourth chapter. This treatment comprises nearly 200 pages and con¬ 
stitutes the most important section of the book Numerous and diverse view¬ 
points relating to the nature of personality arc presented in Chapter S In 
the final chapter on general conclusions, the author Is inclined to take a 
middle ground and reject the views of both the extreme nativista and the 
extreme environmentalists, on the basis of the evidence now at hand. 

The present reviewer feds that no one who is seriously intereslud in the 
socio-economic problem raised by the heredity-environment piobicm should 
fall to read this volume While the book is wiitten in a scholarly manner, 
It ia not technical in style, and is suitable for both the student and the 
intelligent layman 

C J. Warden 

Coluuibta Umveisity 
york City 

4-88 



BOOKS 


489 


Books Rbceivbo 

American Association roR the Advancement of Science Summarized pro¬ 
ceedings June, 1929 to January, 1934 Volumes 83 to 86 Washington, 
D. C ' Amer. Aaso. Advance Sci Pp x4-1245 

BENTLEY, M. The new field of psychology the psychological functions and 
their government. New Yoik, London* Applcton-Century, 1934. Pp 
xvi+439 $3 00. 

Hotelling, H Analysis of & complex of statistical variables into principal 
components Baltimore Warwick & York, Inc., 1933 Pp 4S, 
$l,20+5c post 

McCarthy, R. C Training the adolescent New York, Milwaukee, & 
Chicago* Bruce Publ Co, 1934 Pp ixii+298 $2 00 

Morgan, J J B Child psychology (Rev ed ) New York: Farrar & Rine¬ 
hart, Inc,, 1934 Pp. xli+502 

Sanders, B S. Environment and growth Baltimore* Warwick & York, 
Inc, 1934. Pp xviu+375 $4 00*4*120 post. 

Sbgel, B. Differential diagnosis of ability in school children. Baltimore 
Warwick & Yoik, Inc, 1934 Pp vm+&6 $1.40+80 post. 

Wing, A. ABC ethics from life’s storybook Boston Christopher Publ 
House, 1934 Pp. 63. $125 



SUBJECT INDEX 


Activity, in preschool children, 482 
Age, menarcheal, nnd personality, 
121 

Analysis, multiple-factor, 482 
Attitude of children toward death, 
406 

emotional, of infanta, 169 

Behavior, eating, of rnt, 227 
Boclnl, of children, 390 
Umiue/jj in rat, 260 

Oat, figure discrimination, 326 
Children, attitude toward death, 406 
gifted, status at maturity, 106 
preschool, 482 
reading interests, 466 
reversals, 452 
sleep of, 199 
sociability, 266 
social behavior, 390 
Chimpanaee, response to color, 270 
Color, blindness in rats, 285 
response of chimpanzee, 270 

Death, attitude of children, 406 
Development, of monkey, 39 
Discrimination, figure, in cat, 336 

Electrode, of dilfercnt sizes, 262 
Error, in maze, 3S8 
Expectancy, choice-point', in the 
maze, 145 

Fasting, and eating-behavior, 227 

Infant, emotional attitude, 169 
plantar response, 22, 371 
physiological state, 371 
segmental patterning, 22 
Instinct, in educntional texts, 238 
Intelligence and menarcheal age, 121 
Interest, reading, of children, 466 

Learning, of elevated maze, 255 

Maturity, status of gifted children, 
106 

Maze, choice-point expectancy, 145 
elevated, learning by rats, 255 
food orientation of rat, 358 
Method, of rating sociability, 266 
of recording social beliovioi, 390 
Monkey, first year development, 39 


Orientation, food, in maze, 358 

Pattern, of plantar response, 22 
and physiological state, 371 
Perception, apace, 3 
Personality nnil incnnrchcal age, 121 
Physique and incnnichcnl age, 121 
Psychology, educational, and in' 
stincts, 238 

Rat, choice-point expectancy in maze, 
145 

color blindness, 285 
conditioned responses, 303 
eating-bcliavior, 227 
fetal, toenlirmg response, 3 
food orientation in the maze, 358 
learning nn elevated maze, 2SS 
Umioeff behavior, 260 
Reading inttrests of children, 466 
Response, conditioned, and emotions 
of infants, 169 
III rats, 303 

delayed, of chimpanzee, 270 
localizing, in fetnl rnt, 3 
plantar, in infnnts, 22, 371 
physiological state, 371 
segmental patterning, 22 
Reversal, in children, 452 

Sensitivity, of plantar response, 371 
Shock, with dilicrent size electrodes, 
262 

Sleep, of children, 199 
Sociability in children, 266 
Status, of gifted children, 106 

Test, of innate organization of 
vision, 136 

Textbook, educational psychology, 
nnd instincts, 238 

Touch, localizing response in fetal 
rat, 3 

Vision, color blindness in rats, 285 
figure discrimination in the cat, 336 
ma/c learning by blind rats, 255 
response of clumpanzcc to coloi, 
270 

test of lunate organization, 136 

Women, college, and menarcheal 
age, 121 



CLARK UNIVKRSrTSt 

Woff€«8tor, Ma8Hi6lms«tta 
DEPARTMENT OP 

' 1 " I I 


STAFF 

CAKL MfnKnjsQMi 1*11.0. <ltlfi|)fcl»} «C 

WamM; ft. Kuwnfef VM. (ChtftUfttf) Oii-a»atmp ffiteli JMStijW ftl OMUtly 

VARMOSt |oiM^ PhtCk (CbliifaMt} AuaAi# JPn)fiBipfFr<;4f Bdwlsw^Hiil 

I'ljrAnhiiy ' ‘ 

CuKnim B. ormumt, ni<0» Aifttnani Pmfoiwr tt • 

■ (GhiM' ■ . •' '\fr^\ 


I ,/ 


Huowk 1li0iAm.AM^ VkP.. ProCwiQr of CMniirtil numAi^ v 

IttHtmivrf fMlif/er and 'put Pnlvn^r /Mifa iitwbft 

tft ie« paywdloftfetl Jlabwaar^., vhii^ iica ^ar 

an<f ">sei«Btton oi ftppsrtktut Kdii gtawrofef^ (tC sfUNM* 
logfoR! I'fttKtfAtoriw Arft orRMtfaed far j^duate (v 

fd^olftg^ ufldtfr thft ificRiion ol t>a Hudm HawMii AidiNM 
working ilar. a Qoafcoif^ft k ps^eUi^ wft) ba tn , 
minor In gonotkl phjridoloGiy and «]ioi^ o^uv Kin 

nfle«w«i!|p 0 l«RtBfttaiv biology phralett eheOiktry, and * 

If^my l*/«i llbraiy fa^:^li^^w for rAwafob 

And nllfod m(odcc» fra avceptfonol both li rangA=«tid qiiniti^^ ' '« 

Studbnta are nei.*ep>:«d ‘for ^tadiftitd work lawtlhft' to th# 
dieftreea oi Ktaater of Arts and Doctor of; Phlbtoftbh ' ^ , ’ 

f‘'rthrvshlpx‘ aad. Stfhohrnirtpt*. ^ A a^urforoui numbor tm m0t^ 
footo year fo year. , 

For ftirther information dw invlws corwWtfmwn 



